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Dear  Sir  or  i^dam: 

This  Draft  San  Juan  River  Regional  Coal  Environmental  Impact  Statement  has  been 
developed  by  the  BD4  Albuquerque  District  Office  in  accordance  with  the  Council 
on  Snvirormental  Quality's  regulations  implementing  the  National  Envirormental 
Policy  Act  (40  CFR  1500-1508). 

The  public  review  period  on  this  document  will  close  at  4:30  p.m.  on  February  7, 
1983.  You  are  invited  to  ccmment  on  the  adequacy  of  the  draft,  and  may  discuss 
it  during  the  following  informal  open  houses. 

Pannington,  Decanber  14,  1982  fron  3  to  9  p.m. 

Civic  Center 

212  West  Arrington 

Exhibit  Hall  1 

Albuquerque,  Decanber  14,  1982,  3  to  9  p.m. 
Convention  Center 
Isleta-Jemez  Roan 
401  Second  N.W. 

Crownpoint,  December  15,  1982,  3  to  9  p.m. 
Navajo  Chapter  House 

Gallup,  Deconber  I6,  1982,  3  to  9  p.m. 
Holiday  Inn  Meeting  Roan 
Highway  66  West 

Taos,  Decanber  16,  1982,  3  to  9  p.m. 
Kachina  Lodge 
cabaret  Roan 
North  Pueblo  Road 

Formal  public  hearings  are  scheduled  for  the  following  locations  where  you  may 
make  oral  ccmment s. 

Crownpoint,  January  10,  1983  starting  1  p.m. 
Navajo  Chapter  House 

Fannington,  January  12,  1983  starting  9  a.m.  and  7  p.m. 

Civic  Center 

212  West  Arrington 

Exhibit  Hall  1 


Albuquerque,  January  14,  1983  starting  9  a.m.  and  7  p.m. 

Pour  Seasons  Motel 

2500  Carlisle  Blvd.,  N.E. 

A  specific  time  to  testify  should  be  reserved  by  contacting  the  BUM  New  Mexico 
State  Office,  P.O.  Box  1449,  Santa  Pe,  New  Mexico  87501,  (505)  988-6316. 

Written  ccmraents  are  encouraged  even  if  an  oral  presentation  is  made.  A  canment 
sheet  is  enclosed  for  this  purpose.  This  sheet  should  be  sent  or  submitted  in 
person  to: 

State  Director  (912) 
Bureau  of  Land  Management 
New  Mexico  State  Office 
P.O.  Box  1449 
Santa  Pe,  New  Mexico  87501 

Conments  must  be  received  by  the  close  of  business  (4:30  p.m.)  on  Pebruary  7, 
1983  in  order  to  be  considered  in  the  preparation  of  the  final  environmental 
impact  statanent.  Responses  to  oral  and  written  conments  addressing  the 
adequacy  of  the  statonent  will  be  included  in  the  final  document. 

I  look  forward  to  receiving  your  conments,  and  thank  you  for  your  interest  and 
part ic  ipation . 

Sincerely  yours. 


L.  Paul  Applegate 
District  Manager 
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SAN  JUAN  RT/TE  REGIuML  COAL  EIS 
ERRATA 
General  T'lodiTications 

1.  While  the  first  regional  sale  has  been  scheduled  for  September,  1983,  no 
decision  has  been  made  as  to  whether  all  the  tracts  selected  by  the  Secretary 
would  be  sold  at  one  time  or  in  staggered  sales.  This  should  have  no 
appreciable  impact  on  the  development  timeframe  used  in  this  analysis. 

2.  Certain  tracts  (the  Bypass  Alternative  tracts  plus  Gallo  Wash  #2  and  Hospah 
#2)  are  expected  to  be  combined  with  each  other  or  with  existing  operations  as  a 
logical  mining  unit  vIMJ),  rather  than  being  developed  separately.  The 
"diligent  development"  requiranents  of  30  CFR  211  would  thus  be  n^t  in  the 
combined  or  amended  mine  plan,  even  though  actual  operations  on  the  portion 
analyzed  in  this  EIS  may  not  begin  until  many  years  later. 

3.  The  Preference  Right  Lease  Applications  are  included  in  the  Nb-Action 
Alternative,  rather  than  a  leasing  alternative,  because  of  the  PRLA  processing 
requiranents  and  the  lack  of  Secretarial  discretion  to  issue  a  lease  for  a  PRLA 
that  meets  final  showing  requirements. 

Specific  Modifications 

Page  ix.  Paragraph  4,  Sentence  1:  Should  read,  "New  Mexico's  24-hour  air 
quality  standard  for  total  suspended  particulates  would  be  slightly 
exceeded." 

Page  ix,  Paragraph  7,  Sentence  1;  Page  x.  Paragraph  3,  Sentence  2;  and  Page  x. 
Paragraph  5,  Sentence  2:  Should  read,  "The  New  Mexico  24-hour  air  quality 
standard  for  total  suspended  particulates  would  be  significantly  exceeded." 

Page  1-33 >  Paragraph  1,  Sentence  2:  Should  read,  "However,  by  adding  the 
additional  tracts  of  the  Bypass  Alternative,  cumulative  impacts  would  cause 
the  state's  24-hour  ambient  air  quality  standards  to  be  slightly  exceeded." 

Page  2-38,  Table  2-12,  Line  5:  Should  read,  "NM  44/Jct.  25  (E.  of 
Bernalillo) -Jet.  550/288/1.3." 

Page  3-5,  Paragraphs  3  through  7  should  read: 

The  development  of  the  PRLAs  is  estimated  to  result  in  the 
onission  of  3,542  tons  of  total  suspended  particulates  (TSP)  per  ;^ar. 
The  resulting  24-hour  ground  level  concentration  of  100  ug/nP  is 
shown  in  Table  3-1.  The  concentration  does  not  exceed  any  of  the  New 
Mexico  or  National  Ambient  Air  Quality  Standards  (NAAQS). 

The  frequency  of  occurrence  of  the  24-hour  maximum  values  could 
not  be  determined  with  this  analysis.  More  realistic  24-hour  impacts 
could  be  obtained  using  a  short-term  model  and  appropriate  24-hour 
meteorological  data  when  more  detailed  mine  site  information  is 
developed  at  the  mine-plan  stage.  As  seen  in  Appendix  G^  the  TSP 
concentrations  are  limited  in  spatial  extent  (beyond  the  coal  lease 
boundaries),  as  would  be  expected  of  larger  particles  resulting  from 


-ir.ir^  activities.  The  annual  average  concentration  values  are 
generally  more  appropriate  for  determining  regional  inpacts.  The 
2'^hour  maximum  -was  estimated  from  the  annual  values  by  the  Lars  en 
transformation  method.  Although  the  24-hour  value  is  considered  a 
conservative  value,  it  should  be  viewed  'vvith  caution. 

A  Class  II  area,  the  Chaco  Culture  National  Historical  Park,  was 
examined  to  determine  if  the  TSP  levels  allowable  under  the  PSD 
regulations  would  be  exceeded.  The  increased  TSP  levels  would  be 
below  the  applicable  Class  II  increments.  The  two  Class  I  areas  in 
closest  proximity  to  the  mine  lease  tracts  (Mesa  Verde  National  Park 
and  the  San  Pedro  Parks  Wilderness)  wera  also  examined.  The 
calculated  TSP  levels  were  significantly  below  the  allowable  Class  I 
increments. 

Fugitive  dust  particles  suspended  in  air  can  cause  a  reduction  in 
visual  range  as  a  result  of  the  scattering  of  light.  An  approximate 
assessment  of  reduction  in  visual  range  from  this  alternative  was  made 
using  the  approach  of  Ursenbach  (1978).  Assuming  an  annual  background 
concentration  of  30  ug/m-^,  the  visual  range  would  be  reduced  from  73 
to  67  miles  (by  8  percent).  Short-tenn  (24-hour)  concentrations  would 
result  in  a  reduction  of  visual  range  to  32  miles,  a  decrease  of  56 
percent. 

Using  the  73  miles  of  visibility  calculated  above  for  the  Chaco 
Culture  National  Historical  Park,  visual  range  reductions  would  be  3 
percent  on  an  annual  basis  and  l8  percent  on  a  short-term,  24-hour 
basis.  However,  actual  visual  range  measurements  made  at  the  park  by 
the  National  Park  Service  indicate  an  average  visual  range  of 
approxiiTHtely  127  miles.  Based  on  the  127  miles  of  visibility  and 
using  Ursenbach 's  equation,  the  calculated  reductions  in  visibility 
would  be  7  and  23  percent  on  an  annual  and  short-term  basis, 
respectively. 

Page  3-6,  Ikble  3-1:  The  title  of  the  table  should  be,  "TOTAL  SUSPENDED 
PARTICULATES  (TSP)  EXCEEDED  BY  ALTERNATIVE."  ITie  title  of  the  third  column 
should  be  "TSP  Exceeded." 

Page  3-7 ,  Paragraph  1:  The  following  sentence  should  be  added  as  Sentence  2, 
"According  to  the  New  Mexico  Environmental  Improvement  Division,  the  PSD 
baseline  has  not  been  triggered." 

Appendix  G:   Should  include  the  attached  maps. 
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Type  of  Action:   (x)  Administrative      (  )  Legislative 

Abstract:   This  EIS  analyses  the  impacts  that  would  occur  in  San  Juan, 
McKinley,  Valencia  and  Sandoval  counties  in  Northwestern  New  Mexico  as  a 
result  of  four  alternative  levels  of  competitive  coal  leasing  and 
development. 

This  EIS  also  includes  the  impacts  of  developing  25  Preference  Right  Lease 
Applications  in  the  No  Action  Alternative.   The  alternatives  range  from 
leasing  .129  billion  tons  from  eight  tracts  under  the  Bypass  Alternative 
to  leasing  1.94  billion  tons  of  coal  from  39  tracts  under  the  High 
Alternative.   The  Target  Alternative  has  been  selected  as  the  preferred 
alternative,  proposing  to  lease  1.32  billion  tons  of  coal  from  24  tracts. 

The  four  alternatives  and  their  analyses  are  presented  for  public  review 
in  this  DEIS. 

Contact  for  this  EIS:   Richard  T.  Watts 

BLM,  Farmington  Resource  Area 
900  N.  La  Plata  Highway 
P.O.  Box  568 
Farmington,  NM   87499 
Phone:   Commercial:   (505)  325-3581 
FTS:         572-6220 

Comments  have  been  requested  from:   See  Chapter  4. 

NOV  3  0  198? 

Date  Filed  with  EPA  -  Draft: 

Final: 


Stiate   Director,    BEM' N^w  Mexico 


•"^^  _     ._— jar:-«3| 

'^rj:%De,wer  Federal  center 

D^ve'r,  CO  80225 
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Smi'lAiiY 

This  Draft  Environmental  Impjact  Statement  (DEIS)  discusses  the  envir- 
onmsntal,  social,  and  economic  impacts  of  the  proposed  mining  of  39  nev/ 
conpetitlve  coal  tracts  in  northwest  New  'texico.  These  tracts  would  be  leased 
by  the  Bureau  of  Land  Management  (BLM)  to  meet  the  leasing  target  of  1.2  to 
1.5  billion  tons  of  in-place  federal  coal  as  established  by  tte  Secretary  of 
the  Interior.  The  DEIS  also  discusses  the  impacts  of  mining  26  existing 
Preference  Right  Lease  Applications  (Pl^As)  within  the  No  Action  Alternative. 

A  Site-Specific  Analysis  (SSA)  was  prepared  by  the  BLM  for  each  tract 
and  served  as  the  basis  for  tract  ranking  and  alternative  formulation  by  the 
RCr.  These  SSAs  are  summarized  in  Appendix  A-1  of  this  EIS. 

The  Regional  Coal  Team  (HCV)  fonnulated  five  alternatives  for  environ- 
mental analysis.  Pour  are  leasing  alternatives  (Bypass,  Minimum  Surface  Owner 
Conflicts,  Target  and  High),  and  tte  fifth  is  the  No  Action  Alternative  (which 
involves  no  competitive  leasing  of  federal  coal).  The  RCT  has  selected  the 
Target  Alternative  (which  includes  the  mining  level  of  the  No  Action 
Alternative)  as  the  Preferred  Alternative  that  would  best  meet  the  nation's 
need  for  coal. 

These  alternatives  are  analyzed  with  emphasis  en  the  significant  pri- 
mary and  secondary  impacts.  The  discussion  of  the  impacts  is  commensurate 
with  the  significance  of  the  issues. 

NO  ACTION  ALTER^JATIVE 

This  alternative  covers  the  development  of  existing  leases  as  well  as 
the  issuance  of  new  leases  for  2.2  billion  tons  of  federal  coal  on  26  existing 
PRLAs.  Alteration  of  topography  would  occur  as  a  result  of  surface  and  sub- 
surface mining.  Numerous  fossil  collection  sites  would  be  destroyed,  but  sub- 
surface fossil  information  would  beccme  available  during  mining".  Soil  mixing, 
contamination,  compaction  and  short-term  acceleration  of  erosion  would  occur. 

Vegetation  would  be  removed  and  AUIfe  lost  during  active  mining  and  be- 
fore reclamation  is  complete.  However,  strict  reclamation  regulations 
enforced  by  the  Office  of  Surface  Mining  and  the  State  of  New  Mexico  Energy 
and  Mineral  Division  would  be  adhered  to.  An  increase  in  the  demand  for  v;ater 
resources  and  some  decrease  in  water  quality  could  occur.  Four  ferruginous 
hawks,  a  prairie  falcon  and  their  nests  could  be  disturbed.  Other  wildlife 
habitats  would  also  be  affected. 

Numerous  cultural  resource  sites  have  been  found  in  the  EIS  Region  and 
many  more  are  projected  to  occur.  Many  of  these  sites  are  very  significant. 
Sacred  sites  and  gravesites  important  to  the  Navajo  people  would  be  disturbed 
or  destroyed,  although  measures  would  be  taken  to  minimize  adverse  effects. 
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Dispersed  recreation  opportunities  are  ample  throughout  the  region, 
but  the  quality  of  these  experiences  may  be  diminished  because  of  the 
increased  population  expected  under  this  alternative.  Some  mining  would 
occur  near  Wilderness  Study  Areas  (WSAs)  and  along  highways.  Visual  quality 
would  be  diminished  for  travelers  alonr,  these  highways,  and  for  visitors,  tVie 
wilderness  experience  would  be  diminished  within  the  WSAs. 

Significant  population  chan^ges  in  some  communities  could  cause  an  in- 
flationary economy  and  the  need  for  expansion  of  community  infrastructures. 
Increased  revenue  base  from  coal  development  would  defray  the  costs  incurred 
for  community  expansion.  Increased  vandalism,  crime  and  other  social  problems 
would  occur,  as  would  greater  demand  on  existing  transportation  facilities. 
Impacts  to  the  social  structure  and  lifestyle  of  55  Navajo  families  living  on 
the  lands  assessed  under  this  alternative  would  be  substantial. 

BYPASS  ALTEfilMTIVE 

This  alternative  would  allow  the  canpetitive  leasing  of  129  million 
tons  of  federal  coal  from  eight  tracts.  Mining  of  these  tracts  would  be  in 
conjunction  with  mining  on  adjacent  existing  leases  and  PRLAs.  Leasing  coal 
frcxn  these  tracts  would  not  increase  annual  production,  or  numbers  of  workers, 
and  would  have  little  economic  or  social  impacts  other  than  to  lengthen  the 
period  of  mining  by  a  few  years.  The  cumulative  impacts  resulting  fran  this 
alternative  are  in  addition  to  those  described  for  the  No  Action  Alternative. 

New  Hexico's  2^-hour  air  quality  standard  for  total  suspended  par- 
ticulates would  be  slightly  violated.  Sane  fossil  localities  would  be 
disturbed,  as  would  up  to  200  acres  of  deer  and  elk  winter  range.  One 
ferruginous  hawks  and  their  nesting  sites  could  be  disruf)ted  by  mining  on  tne 
tracts  under  this  alternative.  The  lifestyle  of  four  Navajo  families  would  be 
substantially  disrupted. 

f^INirWl  SUHFACE  Ol^/NEH  COflFLICTS  ALTERNATIVE 

This  alternative  consists  of  tracts  that  rajuire  no  surface  o^/ner 
consent  or  for  which  consent  has  been  given.  Under  this  alternative,  916 
million  tons  of  federal  coal  from  11  tracts  would  be  competitively  leased. 

The  cumulative  i/npacts  of  this  alternative  would  be  in  addition  to 
those  described  for  the  No  Action  Alternative.  Generally,  these  cumulative 
impacts  would  be  considerably  less  than  those  of  the  Target  and  High 
Alternatives. 

New  Mexico's  2'4-hour  air  quality  standard  for  total  suspended  par- 
ticulates would  be  significantly  violated.  Impacts  to  sensitive  fossil 
localities  would  be  less  than  under  the  Bypass  Alternative,  and  no  impact 
would  occur  to  wildlife  species  of  high  federal  interest.  The  lifestyle  of  2'4 
Navajo  families  living  on  lands  included  under  this  alternative  would  be 
substantially  disrupted. 
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The  Lee  Ranch  and  the  Divide  Tracts  are  close  to  the  planned  Star  Lake 
Railroad,  providing  an  econonic  advantage  over  mines  located  further  north  on 
the  proposed  railroad.  This  alternative  would  also  disperse  the  socioeconanic 
impacts  by  providing  a  high  proportion  of  development  away  from  Fannlngton 
ccmpared  to  the  other  alternatives. 

TARGET  ALTERNATIVE 

This  alternative  would  allow  the  competitive  leasing  of  1.32  billion 
tons  of  federal  coal  from  24  tracts.  Ihe  cumulative  impacts  of  this 
alternative  would  be  in  addition  to  those  impacts  described  for  the  No  Action 
Alternative. 

Overall,  destruction  or  disturbance  of  resources  under  this  alter- 
native would  be  much  greater  than  that  under  the  Bypass  or  Minimum  Surface 
Owner  Conflicts  Alternative.  The  New  Mexico  24  hour  air  quality  standard  for 
total  suspended  particulates  would  be  significantly  violated.  One  golden 
eagle  and  one  ferruginous  hawk  and  nesting  site  could  be  disrupted  by  mining. 
The  lifestyle  of  70  Navajo  families  living  on  lands  included  under  this 
alternative  would  be  substantially  disrupted. 

HIGH  ALTERNATIVE 

Under  this  alternative,  1.94  billion  tons  of  federal  coal  would  be 
canpetitively  leased  from  39  tracts.  The  cumulative  impacts  resulting  frcm 
this  alternative  would  be  in  addition  to  those  described  for  the  No  Action 
Alternative. 

The  impacts  associated  with  the  leasing  level  of  this  alternative 
would  be  nearly  double  those  of  the  Ikrget  Alternative.  New  Mexico's  24-hour 
air  quality  standard  for  total  suspended  particulates  would  be  significantly 
violated.  One  golden  eagle  and  one  ferruginous  hawk  and  their  nesting  sites 
could  be  disrupted.  The  lifestyle  of  455  Navajo  families  living  on  land 
includ6Ki  under  this  alternative  would  be  substantially  disrupted. 

A  more  detailed  summary  of  the  impacts  of  each  alternative  can  be 
found  in  Chapter  1,  Chapter  3  ("Comparison  of  the  Impacts  of  the  Alternatives" 
section)  and  Table  1-8. 
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CHAPTEK  1 

DESCRIPTION  OP  HE  ALTH-(MATIVE3 

I^f^RODUCTION 

In  June  of  I98O,  the  Secretary  of  the  Interior  adopted  a  new  program 
for  the  management  of  coal  resources  on  federal  lands.  Information  from  the 
Department  of  Energy  as  well  as  the  coal  mining  and  consuming  industries  was 
used  to  estimate  the  demand  for  new  federal  coal  leasing.  Land  use  plans, 
industry  data,  enviroanental  analyses,  and  the  concerns  of  the  public  and 
federal,  state  and  local  officials  are  now  being  used  to  identify  specific  coal 
lease  tracts  to  supply  that  demand. 

The  nation's  coal  reserves  have  been  divided  into  twelve  regions  scat- 
tered throughout  the  continental  United  States.  This  Environmental  Impact 
Statement  (EIS)  addresses  the  environmental  consequences  of  four  leasing  alter- 
natives in  the  Bureau  of  Land  r4anagefnent's  (BLM's)  San  Juan  River  Coal  Region, 
which  encompasses  northwest  New  Ffexico  and  southv/est  Colorado  (refer  to  Map  1-1, 
next  page,  and  Visual  A,  which  can  be  found  in  the  map  pocket  at  the  end  of  the 
EIS).  This  EIS  will  be  used  with  other  relevant  material  by  the  Department  of 
the  Interior  (TOI)  to  plan  actions  and  make  decisions  with  respect  to  federal 
coal  leasing  in  the  region. 

The  coal  program  is  fully  described  in  the  following  DOI  publications: 
the  Final  Environmental  Statement:  Federal  Coal  Management  Program  1979; 
Federal  Coal  Management  Program  -  A  Narrative  Description  (1979);  in  Secretarial 
Issue  Document  -  Federal  Coal  Management  Program  (1979).  Further  information 
can  be  found  in  the  federal  coal  management  regulations  (M3  CFR  3^00).  These 
documents  are  available  for  public  review  at  the  Albuquerque  District  Office  and 
the  Fannington  Resource  Area  Office. 

NEI-D  FDR  LEASING  IinI  THE  REGION 

The  need  for  additional  federal  coal  leasing  was  established  and  docu- 
mented in  the  Final  Environmental  Statement:  Federal  Coal  Management  Program 
(USDI,  BLM  1979),  the  analysis  that  went  into  that  EIS,  and  Department  of 
Ener[5/  production  goals. 

In  April  1982,  the  Secretary  of  the  Interior  selected  a  leasing  tar^t 
of  1.2  to  1.5  billion  tons  of  in-place  federal  coal  for  lease  sale  in  September 
19B3,  for  the  San  Juan  River  Region.  This  target  was  established  after 
extensive  public  hearings,  analyzing  potential  production  frcm  planned  and 
existing  coal  mines  in  the  region,  and  consultation  with  state  and  local 
officials  and  the  Departments  of  Energy  and  Justice.  The  target  will  aid  the 
DOI  in  satisfying  anticipated  coal  demand  in  the  region  and  ensuring  that 
federal  coal  is  available  to  meet  tlie  country's  energy  needs. 

The  level  of  actual  need  and  the  level  of  leasing  within  a  specific 
coal  region  is  still  subject  to  the  uncertainties  of  coal  demand  and  the 
envirormental  acceptability  of  mining  technologies  and  level  of  developnent. 
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The  actual  level  of  development  will  be  determined  through  federal  smd  state 

review  of  individual  mining  plans  and  plant  siting  applications.   Ultimately, 

the  economic  market  and  demand  for  coal  will  determine  wl-iich  tracts  will  be 
developed. 

The  alternatives  presented  in  this  EIS  are  analyzed  to  identify  the 
type  and  extent  of  the  impacts  of  competitively  leasing  various  levels  of 
federal  caal  and  to  ccxnpare  these  Impacts  to  those  of  the  No  Action  Alternative, 
which  involves  no  new  federal  coal  leasing. 

PR0GRAI1  ir-PLErCrfTATION  TD  DATE 

Following  completion  of  the  Chaco/San  Juan  transition  MFP  for  coal, 
which  considered  input  from  the  state,  industry,  and  public  sectors,  the  BLM 
issued  a  call  for  expressions  of  leasing  interest  from  the  public.  In  addition, 
persons  or  groups  owning  the  surface  over  federal  coal  reserves  were  offered  the 
opportunity  to  refuse  to  allow  mining  of  these  coal  reserves  in  exercise  of 
their  right  under  the  Surface  Mining  Control  and  Reclamation  Act  of  1977 
(SnCM).  ^ 

A  Regional  Coal  Team  (RCT)  was  formed  in  October  19 80  with  BLM  and 
state  officials  to  oversee  the  leasing  process  and  make  recommendations  to  the 
Secretary  of  the  Interior  regarding  leasing  actions  and  regional  leasing 
targets.  A  series  ol'  Toe tings  open  to  the  public  was  held  by  the  RCT  to 
consider:  surface  owner  refusals  to  allow  mining,  industry  interest  in  leasing 
and  development,  energy  needs  for  the  region,  and  the  type  of  geologic  and 
mining  information  to  be  used  by  the  feline rals  Management  Service  (Mr^S)  to 
delineate  specific  tracts  for  potential  leasing. 

The  h'^AS  then  prepared  tract  summary  reports  that  the  BLM  used  to  pre- 
pare a  site-specific  analysis  (SSA)  for  each  of  the  50  tracts  that  i-lT-B 
delineated.  (Refer  to  Appendix  A-1  for  a  summaries  of  the  SSAs).  The  RCT 
analyzed  these  SSAs  and  ranked  the  tracts  based  on  coal  economics,  and 
environmental,  and  social,  and  economic  impacts.  Fran  this  analysis  the  RCT 
formulated  four  leasing  alternatives  along  with  the  No  Action  Alternative, 
consisting  of  varying  levels  of  production  and  combinations  of  tracts  to  be 
assessed  in  this  EIS. 

The  Secretary  of  the  Interior's  decision  on  course  of  action  is  not 
limited  solely  to  the  alternatives  presented  in  this  EIS.  He  may  select 
additional  alternatives  that  are  intermediate  in  magnitude  to  those  analyzed. 
These  intermediate  alternatives  could  be  developed  through  changes  in  the 
proposed  level  of  leasing,  different  tract  combinations,  alteration  of  tract 
boundaries,  changes  in  the  lease  sale  schedule,  or  modification  of  the  leasing 
target.  These  alternatives  could  be  developed  in  response  to  expressed 
preferences  of  the  Governor  of  flew  Mexico,  the  analysis  in  the  EIS, 
reccmnendations  of  the  RCT,  public  input,  and  coordination  with  other  federal 
agencies. 

The  26  Preference  Right  Ijease  Applications  (PRLAs)  addressed  in  the 
Environmental  Assessment  for  Coal  Preference  Right  Leasing,  New  Mexico  (USDI , 
BLM  19^1)  are  addressed  in  this  EIS  as  part  of  the  No  Action  Alternative. 
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Further  information  on  the  implementation  of  the  federal  coal  program 
in  the  region  and  the  history  and  background  leading  to  the  publication  of  this 
EIS  is  found  in  Appendices  A-2  and  A-3. 

DESCRIPTIOn  OF  T}E  ALTEiiMATIVES 

Mo  Action  Alternative 

This  alternative  proposes  no  new  competitive  leasing  of  federal  coal. 
Coal  production  would  result  from  (1)  the  development  of  coal  from  existing  and 
proposed  coal  mines  under  contract  canmitments  or  mine  plans;  and  (2)  the 
issuance  of  federal  leases  for  26  existing  Preference  Right  Lease  Applications 
(PRLAs)  (refer  to  Table  1-1).  The  PRLAs  are  shown  on  Visual  C.  All  but  two  of 
the  seven  Pf^LA  units  would  be  surface  mined. 

In-place  reserves  for  leased  federal  coal  are  approximately  2.2 
billion  tons,  with  1.75  billion  tons  being  recoverable.  Projected  coal 
production  in  1987  and  the  year  2000  would  be  approximately  41  and  47  million 
tons,  respectively  (refer  to  Figure  1-1).  Of  this  amount,  1.6  million  tons 
would  be  mined  in  1987  and  20.5  million  tons  would  be  mined  in  the  year  2000 
frcHTi  PIILA  mining  units. 

Approximately  31,970  total  acres  would  be  disturbed  under  this 
Alternative.  Before  reclamation,  surface  mining  would  disturb  approximately 
1,500  acres  in  1987  and  10,000  acres  in  trie  year  2000  on  the  PRLAs. 
Approximately  705  acres  would  be  disturbed  on  PRLA  mining  units  by  onsite 
surface  facilities,  including  coal  and  topsoil  storage  acres,  haul,  and  access 
roads,  and  power  aind  telephone  lines.  About  12,850  acre-feet  of  water  per  year 
would  be  required  for  use  in  mining  seven  PfiLA  mining  units.  For  additional 
information  re^rding  the  PRLAs,  refer  to  the  Final  Environmental  Assessment 
for  Coal  Preference  Right  Leasing,  New  ilexico  (USDI,  BLM,  1981b). 

Bypass  Alternative 

This  alternative  proposes  to  lease  eight  competitive  tracts  in 
September  1983,  all  of  which  would  be  surfaced  mined  (refer  to  Table  1-2). 
These  eight  tracts  are  located  next  to  existing  and  proposed  noines  and  PliLAs 
(refer  to  Table  1-3),  and  it  is  assumed  that  the  tracts  would  not  be  mined 
(would  be  bypassed)  unless  adjacent  mining  operations  extend  into  them.  If  the 
tracts  were  mined,  the  construction,  mining  and  coal  transportation  personnel 
would  be  the  same  personnel  working  on  operating  mines  adjacent  to  the  tracts. 
Construction  would  begin  between  1984  and  the  year  2009,  with  production 
starting  during  the  second  year  of  construction.  Surface  mines  would  require  4 
years  for  construction. 

Federal  in-place  reserves  that  would  be  leased  total  approximately  129 
million  tons,  of  which  113  million  tons  would  be  recoverable.  Projected  coal 
production  would  be  approximately  1.63  million  tons  from  four  tracts  in  1987 
(start-up)  and  3.75  million  tons  from  four  tracts  for  the  year  2000  (peak 
production).  (Refer  to  Figure  1-1).  Projected  average  annual  coal  production 
would   be    approximately  2.26   million  tons    from  I985    through   the   year  2007   for 
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TABTii:  1-1 
PRELIMINAiHY  ESTIMATE  OF  DEVELOPMENT  DATES  POli  THE 
PHLAs  IN  THE  SAN  JUAl^I  KIVEH  [iBCIION 
(NO  ACTION  /iLTERI'JATIVE) 


Company 

PRLA  No. 

Type  of  Mine 

Initial 
Construction 

Initial 
Production 

Abandonment 

Eastern  Assoc. 

NM  3836  1/ 
m  3835 
NM  6802 
m  7235 

Surface 

1989 

1990 

Year  2025 

Eastern  Assoc.  & 
Kinark-North 

Nr4  6801 
NM  3834 
im  3838 
NM  11916 

Underground 

1989 

1990 

Year  2025 

:                 Eastern  Assoc.  - 
South 

NM  6803 

m  3836  1/ 

NM  3837 
NM  6804 

Underground 

1989 

1990 

Year  2025 

■                  Arkland  #1 
i 

m  3752 

NM  3753 
NM  3754 
NM  3755  2/ 

Surface 

1986 

1987 

Year  2022 

Arkland  #2 

; 

NM  3755  2/ 
IM  3919 
NM  3918 
NM  8745 

Surface 

1988 

1989 

Year  2024 

1                  Thenrial  Energy 
Company 

1 

111  9764 
NM  8128 

m  8129 

NM  8130 

m  8715 

NM  8717 

m  11670 

Surface 

1986 

1987 

Year  2022 

Freeman  United 

m  585 

Surface 

1986 

1987 

Year  2022 

Note:  i./This  PF?LA  covers  both  a  surface  and  an  underground  mine. 
£/This  PKLA  is  split  into  two  mining  units. 
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TABLE  1-3 

COMPKriTIVE  COAL  LEASE  TRACTS  LOCATED  ADJACEMT 
TO  EXISTING  ATnID  PROPOSED  rSIES,  LEASES,  &  PRLAS 
(BYPASS  ALTERiNATIVE) 


Tract 


Existing 
Lease/Mine 


Proposed 
Lease/^line 


PRLA 


La  Plata  ffl 

Star  Lake  Vfest  §2 

Klmbeto  #2 

Gallo  Wash  n 
Bisti  #6  a/ 
Bisti  #8  a/ 

Hospah  n 
Gamerco  #1  (HC) 
Bisti  m 


Black  Diamond  Mine 


m  186612 

m  186612 

NM  186615 

De-na-2ln  Mine 


Mentinore  Mine 


Star  Lake  Mine 


South  Hospah  Mine 


im  8715 

MM  3918 
NM  3919 

\r.  81.28 


m  375^ 


Note:     a/    Bisti  #6  and  #8  are  one  tract.     They  have  been  separated  to  show 
which  leases  and  mine  they  are  located  next  to. 
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seven  of  the  eight  tracts.  The  Hospah  ^1  Tract  is  projected  to  begin  production 
in  the  year  2010. 

The  total  amount  of  surface  disturbed  on  these  tracts  would  be 
approxiinately  6,130  acres.  Before  reclamation,  surface  mining  would  disturb 
approxltately  373  acres  on  four  tracts  in  1987  and  approximately  1,3^^2  acres  on 
four  tracts  in  the  year  2000  (refer  to  Table  1-4).  Approximately  600  acres 
would  be  disturbed  for  onsite  surface  facilities,  including  coal  and  topsoil 
storage  areas,  haul  and  access  roads,  and  power  and  telephone  lines. 


TABLE  1-4 
SURFACE  ACRES  DIS'IURBED 
BY  EACH  ALTERiMTIVE 


Mining 

Surface 
Facilities 

Acres/ 
Year 

Acres/ 

Alternative 

1987     Y 

ear  2000 

Mine  Life 

No  Action 

10,800 

19,300 

705 

31,970 

Bypass 

364 

1,342 

600 

395 

6,130 

Minimum   Surface 

0'.>mer 

Conflicts 

308 

4,988 

1,050 

510 

19,302 

Target 

859 

10,593 

2,100 

1,177 

35,977 

High 

1,771 

23,641 

3,500 

2,120 

68,641 

Minimum  Surface  Owner 

Conflicts  Alternative 

This  alternative  proposes  to  lease  11  tracts  in  September,  1983.  Six 
of  the  tracts  listed  in  Table  1-2  would  be  surface  mined,  and  five  would  be 
underground  mined. 

It  appears  that  minimal  conflicts  with  surface  owners  regarding  coal 
mining  would  occur  on  these  tracts.  Federal  in-place  reserves  that  would  be 
leased  are  approximately  916  million  tons,  of  which  349  million  tons  are 
recoverable.  Projected  coal  production  would  be  approximately  2.1  million  tons 
in  1987  (start-up)  from  three  tracts  and  13.4  million  tons  for  the  year  2000 
(peak  production)  from  seven  tracts  (refer  to  Figure  1-1).  Projected  average 
annual  coal  production  vrauld  be  approximately  7.15  million  tons  from  1985 
throu^i  the  year  2007  for  9  of  the  11  tracts.  ^The  Gallo  Wash  ff2  and  Hospah  If2 
tracts  are  projected  to  begin  production  in  the  year  2015  and  2020  respectively. 

The  total  amount  of  land  disturbed  on  these  tracts  v/ould  be 
approximately  19,302  acres.  Acres  disturbed  per  year  are  listed  in  Table  1-4. 
Before  reclamation,  surface  mining  would  disturb  approximately  308  acres  on  two 
tracts  in  1987  and  approximately  4,988  acres  on  five  tracts  in  the  year  2000. 
Approxiinately  1,050  acres  of  these  tracts  would  be  disturbed  by  onsite  surface 
facilities  composed  of  coal  and  topsoil  storage  areas,  haul  and  access  roads, 
and  power  and  telephone  lines. 
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Construction  would  bep;in  between  19?M  and  the  year  2019,  with 
production  starting  during  the  second  year  of  construction.  Surface  and 
underground  nines  would  require  H   and  6  years  respectively  for  construction. 

Approximately  1,071  construction  workers  would  be  required  to  bring 
the  11  mines  into  production.  As  the  triines  came  into  produciton  in  the  second 
year,  a  number  of  construction  workers  would  be  replaced  by  production  and 
transportation  workers. 

Target  Alternative 

This  is  the  preferred  alternative.  The  tracts  in  this  alternative  are 
tl-xDse  included  in  the  Bypass  and  the  riinimiim  Surface  Owner  Conflicts 
Alternatives,  with  additional  tracts  being  added  by  the  RCT  to  achieve  a 
production  level  that  would  fall  viithin  the  Secretary  of  the  Interior's  target 
range  of  1.2  to  1.5  million  tons  of  coal.  'This  preferred  alternative  is  that  of 
the  RCT,  not  necessarily  that  of  the  Secretary,  nor  does  ''. :  bind  the  Secretary 
in  any  way  in  reaching  a  final  federal  leasing;  decision. 

This  alternative  profxDses  to  lease  24  tracts  in  September  19B3  (refer 
to  Table  1-2).  Nineteen  tracts  would  be  surface  mined  and  five  would  be 
underground  irdned.  Federal  in-place  reserves  that  would  be  leased  are 
apr^iroximately  1.32  billion  tons,  with  approximately  .7  billion  tons  being 
recoverable.  Projected  coal  production  would  be  approximately  .005  billion  tons 
in  19B7  (start-up)  on  12  tracts  and  .025  billion  tons  in  the  year  2000  (peak 
production)  on  l6  tracts  (refer  to  Pierre  1-1).  Projected  average  annual  coal 
production  would  be  approximately  ,13  billion  tons  fran  19^5  through  the  year 
2007  for  21  of  the  24  tracts. 

The  Hosr)ah  ^1,  ^allo  Wash  ,V2,  and  Hospah  #2  tracts  are  projected  to 
begin  production  in  the  year  2010,  2015,  and  2020  respectively.  These  three 
tracts  have  been  analyzed  in  this  f^IS  as  if  they  had  met  the  ten-year  diligent 
development  requirement.  However,  due  to  their  location  and  the  fact  that 
Hospah  ^2  and  Gallo  V/ash  would  be  underground  mines,  industry  does  not  expect  to 
mine  these  tracts  until  the  years  indicated. 

The  total  amount  of  disturbance  on  these  24  tracts  would  be 
approximately  35,977  acres.  Acres  disturbed  per  year  are  listed  in  Table  1-4.) 
Before  reclamation,  surface  mining  would  disturb  approximately  859  acres  en  11 
tracts  in  19^7  and  10,593  acres  on  14  tracts  jn  the  year  2000.  Approximately 
2,100  acres  of  these  tracts  would  be  disturbed  by  onsite  surface  facilities, 
including  coal  anr}  topsoil  storage  areas,  haul  and  access  roads,  and  power  and 
telephone  lines. 

Construction  would  begin  between  19S4  and  the  year  2019.  Surface  and 
underground  mines  would  renuire  4  and  ()  years  respectively  for  construction,  and 
production  would  start  during  the  second  year  of  construction. 

Apnroximately  2,152  construction  workers  would  be  required  to  bring 
the  24  mines  into  production.  As  the  mines  carre  into  production  in  the  second 
year,  a  ni;mher  of  construction  workers  would  be  replaced  by  production  and 
trans{X)rtatiori  workers. 
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HlrJi  Level  Alternative 

This  alternative  proposes  to  lease  all  39  tracts  brought  forward  in 
the  tract  selection  process  in  September  of  1983.  Of  this  total,  28  tracts 
would  be  surface  mined  and  11  would  be  underground  mined.  All  39  comp:)etitive 
coal  lease  tracts  are  shown  on  Visual  C  (found  in  the  map  pocket  on  the  back 
cover)  and  listed  in  Table  1-2. 

Federal  in-place  reserves  that  would  be  leased  total  approximately 
1.9'4  billion  tons,  of  which  approximately  1.09  billion  tons  are  recoverable. 
Projected  coal  production  would  be  approximately  .009  billion  tons  in  198? 
(start-up)  for  19  tracts  and  .062  billion  tons  in  the  year  2000  (peak 
production)  for  30  tracts  (refer  to  Fi|3;ure  1-1).  Projected  average  annual  coal 
production  would  be  aoproximately  .24  billion  .tons  from  1985  throu.gh  the  year 
2007  for  36  of  the  39  tracts.  The  Hospah  #1,  Gallo  Wash  #2,  and  Hospah  H2 
tracts  are  projected  to  begin  production  in  the  years  2010,  2015,  and  2020 
respectively. 

Construction  would  begin  between  1984  and  the  year  2019.  Surface  and 
underground  mines  would  require  4  and  5  years  respectively  for  construction. 
Production  would  start  during  the  second  year  of  construction. 

The  total  amount  of  surface  disturbed  on  these  tracts  would  be 
approximately  68,641  acres.  Before  reclamation,  surface  mining  would  disturb 
approxlrnately  1,771  acres  on  17  tracts  in  1987,  and  23,641  acres  on  22  tracts  in 
the  year  2000.  Approximately  3,500  acres  of  these  tracts  would  be  disturbed  by 
onsite  surface  facilities,  including  coal  and  topsoil  storage  areas,  haul  and 
access  roads,  and  power  and  telephone  lines.  Acres  disturbed  per  year  are  shown 
in  Table  1-4 . 

Approximately  3,465  construction  workers  would  be  required  to  bring 
the  39  tracts  into  production.  As  the  mines  came  into  production  in  the  second 
year,  a  number  of  construction  workers  would  be  replaced  by  production  and 
transportation  workers. 

AUTflOKlTISS  FDR  CO.AL  LEASING  AND  DEVELOPFENT 

This  section  presents  an  overview  of  the  major  laws  that  authorize  the 
leasing  of  federal  coal  resources.  The  primary  emphasis  is  on  statutes  that 
directly  control  leasing  amd  mining  activities.  Other  authorities  dealing  with 
site-specific  decisions  on  coal  development  are  cited  in  Appendices  A-4  and  A-5. 

Mineral  Leasing  Act  of  1920 

This  act  provided  that  deposits  of  coal,  phosphate,  potassium,  oil, 
oil  shale,  gas  and  sodium  could  be  acquired  through  a  leasin^i;  system.  This  law 
srecifies,  among  other  things,  minima^n  royalties,  acreage  limitations,  and  the 
lease  term  required  for  each  kind  of  leasable  mineral. 

Federal  Coal  Leasing  Amendments  Act  of  1976  (FCLAA) 

The  broad  i^urpose  of  the  FCLAA  is  to  provide  a  more  orderly  procedure 
for  the  leasing  and  development  of  coal  presently  avned  by  the  United  States. 
Among  the  laost  significant  requirements  of  the  FCLAA  governing  the  awarding  and 
development  of  federal  leases  are  the  following. 
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].       All    leaning,   i.'ust    be    by    cannetitive    bidding;    r^.o   bids   can  be  accef>ted 
t^]at  do  not  equal  or  exceed  fair  r^arket  value. 

?..       Issuance  of  prospectirif^  |x-:rr;it3  leatiinr,  to  non-conp^ititive  (preference 
rif!;}^t)  leasirif-^,  is  abolisb:e(^.   (subject  to  vrilid  exlstinq  rii'il'its). 
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Ijoases  ray  be  consolidateci  into  lo;/,ical  ninin.'  units  (L'-TUs)  when 
neected  to  insure  rnaxinun  economic  recovery  of  the  coal  deposit;  all 
Lfil  reserves  nust  lye  mined  within  '^C  years. 

4.  Dilit?;ent  development  and  continuous  operation  is  required  (except 
continuous  operation  ;nay  be  waiveci  upon  paytnent  of  advance 
royalties). 

5.  T-ieases  to  a  siny;le  entity  are  limiteci  to  100,000  acres  nationwide  (as 
well  as  4^,080  acres  in  a  particular  state). 

C).  rotate  shares  of  royalties  were  raised  from  37  1/2  percent  to  50 
nercent,  with  the  new  pxDrticn  of  the  monies  available  not  just  for 
construction  of  roads  and  schools,  but  also  for  a  wide  ran^e  of 
.st>ecific  services  and  facilities  in  impacted  areas. 

7.  Public  bodies  were  entitled  to  have  reserved  a  reasonable  number  of 
leasing-;  tracts  for  their  ov/n  enerp-y  fjroduction. 

Federal  Land  Policy  and  ^^anap-ement  Act  of  1976   (^^P^'IA) 

The  purpose  of  FLiTA  is  to  provide  the  first  comprehensive  statutory 
statement  of  purposes,  r^oals,  and  authority  for  the  use  and  management  of 
federally-owned  lands  administered  by  the  Secretary  of  the  Interior  throu^'ti  the 
Bureau  of  Land  Management.     ^PllA.  includeii  tne  following  basic  item. 

1.  Statutory  framev/ork  for  land-use  plannia^:;  for  public  lands. 

2.  Cori'irmatlon  that  the  BLfl  may  continue  to  rely  on  existin-";  plans. 

3.  Liberation  of  th.e  use  of  mineral  revenues  by  states  and  local 
rpverninents.  FL,PMA  provided  that  the  entire  50  percent  of  the  funds 
received  by  the  federal  [government  for  the  development  of  leasable 
minerals  on  federal  land  could  be  used  for  any  public  purpose. 
FTjPriA  also  estal)lished  a  prograin  to  provide  low-interest  loans  to 
states  and  local  goveri^ifients  impacted  by  federal  land  mineral- 
development  activities. 

4.  The  r)epartp.ent  of  the  Interior  (DOI)  is  required  to  review  all  3Ln 
roadless  areas  of  5,000  acres  or  more  (and  roadless  islands)  for 
potential  desijxnation  a:3  wilderness. 

Surface  Illnin'.!;  Control  ajid  P.eclamation  Act  of  1977   (SMCRA) 

This  act  was  {:assed  in  response  to  concern  over  the  extensive  environ- 
mental dama.';rie  causeci  by  coal  minin.n;,  and  because  of  the  technological  and 
econaiic  changes  that  now  favor  surface  over  underground  fninini^.  SMCRA 
established  uniform  minimum  federal  standards  for  regulating  surface  mining  and 
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reclamation  activities  thrcughout  the  country  on  federal,  state,  and  private 
lands,  cind  for  ensuring  adequate  protection  from  the  environmental  impacts  of 
surface  mining  in  all  states. 

Other  features  of  SMCRA  relevant  to  the  leasing  and  development  of  coal  are: 

1.  Authority  to  exchange  federal  lands  already  under  lease  that  have  been 
included  in  an  alluvial  valley  floor  and  are  subject  to  the 
grandfather  clause  in  Section  510(b)(5)  of  the  act. 

2,  A  requirement  for  the  consent  of  certain  private  surface  cwners  before 
the  DOI  can  lease  any  federal  coal  under  privately-owned  land. 

Mineral  Leasing  Act  for  Acquired  Lands  (rCAAL) 

rCAAL  governs  coal  leasing  on  federally  acquired  lands  as  well  as  the 
leasing  of  other  minerals  covered  by  the  Ilineral  Leasing  act.  The  MLAAL  re- 
quires the  consent  of  the  head  of  the  federal  agency  having  administrative 
jurisdiction  over  the  acquired  lands  before  the  BLM  can  lease  the  coal.  Other 
leasing  provisions  for  acquired  Iginds  are  the  same  as  those  for  non  acquired 
lands,  which  are  covered  by  the  PCLAA. 

UNSUITABILITY  CRITERIA 

It  is  the  Department  of  the  Interior's  responsibility  to  carry  out  tte 
review  of  federal  lands  for  their  suitability  for  coal  mining.  This  review  is 
conducted  under  Section  522(b)  of  the  Surface  Mining  Control  and  Reclamation  Act 
of  1977,  principally  throu^  land  use  planning  assessments. 

Unsuitability  criteria  [found  in  Title  43  C?R  3461.1  (a)  (1)  ttirough 
(t)  (1)]  have  been  applied  to  the  PKLAs  and  competitive  coal  lease  tracts 
addressed  in  this  EIS.  The  results  of  this  application  are  found  in  Table  1-5, 
with  a  general  explanation  as  follows.  Also  as  a  result  of  this  application 
tract-specific  stipulations  for  the  PRLAs  have  been  developed;  they  appear  in 
Appendix  A-6.  These  or  similar  stipulations  may  be  attached  to  any  leases 
issued  for  the  competitive  coal  lease  tracts. 

Criteria  5,  6,  8,  9,  10,  12,  13,  15,  17.  18,  19,  20 

After  consultation  with  the  U.S.  ^'ish  and  Wildlife  Service  (FV/S)  and 
t}'B  State  of  New  Mexico,  these  criteria  have  been  found  to  have  no  effect  on  the 
suitability  of  the  PRLAs  or  competitive  coal  lease  tracts  to  be  mined. 

Criteria  1,  2,  3,  4,  7.  11,  14,  16 

These  criteria  have  been  applied  and  do  affect  the  PRLAs  and  the  com- 
petitive coal  lease  tracts.  The  following  is  a  discussion  of  these  criteria. 


1-13 


TABLE  1-5 
PUBLIC  LANES  UNSUITABLE  FOR  COAL  MINING 


Criterion 


PRLA 


Competitive  Coal  Tracts 


#^   (Wilderness  Study 
Areas) 


#11  (Golden  Eagle) 


#14  (Ferruginous  Hawk) 


A  total  of  320  acres  of 
NM-11916  fall  within  the 
Bisti  WSA,  and  5,355  acres 
of  NM-5804,  NM-3919, 
NM-3918  fall  within  the 
Ah-shi-sle-pah  WSA. a/ 
A  total  of  7,749  acres  of 
NM-6801,  NM-3834,  and 
NM-3838  overlap  the 
De-na-zin  WSAs  v^ere 
underground  mining  is 
allowed  with  no  surface 
facilities  or  subsidence. 

No  Effect 


A  total  of  1,665  acres  for 
four  nesting  sites  exist 
within  NM-3835,  NM-3919, 
NM-11916  (refer  to 
Appendix  A-7). 


No  Effect 


A  total  of  75  acres  for  a 
nest  and  its  buffer  zone 
fall  within  the  Johnson 
Trading  Post  Tract. 

A  total  of  115  acres  of 
one  nesting  site  occur 
within  Bisti  #4  (refer  to 
Appendix  A-8). 


Note :  °:^ 


a/ 


The  BLM  has  requested  final  showing  information  from  the  holders  of  all 

PRLAs,  including  those  that  overlap  the  Ah-shi-sle-pah  WSA.  .However,  no 

leases  will  be  issued  until  after  a  final  decision  is  reached  on  the 
status  of  this  WSA. 
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Criterion  1 

Portions  of  the  Continental  Divide  national  Scenic  Trail  study 
corridor  traverse  sotre  of  the  coal  tracts.  The  actual  treadway  for  the 
Continental  Divide  National  Scenic  Trail  has  not  been  established.  In  view  of 
this  situation,  this  criterion  does  not  require  the  proposed  study  corridor  to 
he  designated  as  unsuitable  for  surface  coal  mining. 

Criteria  2,  3,  and  16 

The  exceptions  and  or  exemptions  of  these  criteria  have  been  applied 
to  the  PRLAs  and  competitive  coal  lease  tracts.  Special  stipulations  will  be 
included  in  each  lease  permit  to  protect  valid  existing/,  rights.  For  Criteria 
16,  special  stipulations  will  be  included  after  consultation  with  the  ?linerals 
'lanagernent  Service  to  ensure  that  coal  mining  can  be  undertaken  without 
substantial  threat  of  loss  to  people  or  property. 

Criterion  M 

V/ildemess  Study  Areas  are  unsuitabile  for  surface  coal  mining  and  no 
surface  facilities  or  subsidence  are  allowed  for  underground  mining.  This 
criterion  does  not  affect  any  of  the  competitive  coal  tracts,  but  it  does  affect 
seven  PRLAs  (refer  to  Table  1-5). 

Criterion  7 

As  provided  by  the  exception  to  this  criterion  [after  consultation 
with  the  State  Historic  Preservation  Officer  (SHPO)],  surface  coal  mining 
operations  on  tracts  with  identified  sites  will  be  allov;ed.  However,  this  mining 
will  l)e  allowed  only  after  the  lessee  carries  out  measures  to  avoid  significant 
adverse  imfjiacts  to  the  sites  in  accordance  with  a  mitigation  plan  approved  by 
the  RLTl. 

Further,  all  of  the  subject  lands  will  be  required  to  be  inventoried 
for  cultural  resources.  Consultation  between  the  BLM  and  the  BIA,  OSl'l,  ^TM!:',  and 
SHPO,  will  occur  to  determine  if  located  sites  are  eligible  for  inclusion  on  the 
National  Register  of  Historic  Places.  If  adequate  mitigating  measures  cannot  be 
devised  for  these  sites  the  sites  (and  appropriate  buffer  zone),  would  not  be 
surface  mined. 

Criteria  11  and  14 

After  consultation  with  the  F//S,  Criterion  11  has  been  found  to  affect 
one  competitive  coal  tract,  and  Criterion  lA  affects  three  PRLAs  and  one 
competitive  coal  tract  (refer  to  Table  1-5). 

SHRFACR  ME  HE  RECLAr^TIOH 

Each  surface  tract  would  be  developed  under  a  mine  plan.  Figure  1-2 
shows  the  general  plan  for  a  surface  mine.  L^cause  these  mines  would  disturb 
and  reclaim  areas  in  stages,  only  fnrt  of  the  potential  mining-';  area  would  be 
disturbed  at¥iually.  Table  1-6  lists  the  acreage  disturbed  (by  tract)  and 
maximum  area  of  land  unreclaimed  during  the  reclamation  sequence.  Figure  1-3 
illustrates  the  reclamation  sequence.   It  is  assumed  that  areas  disturbed  for 
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INITIATION 


OPERATION 


ABANDONMENT 


FIGURE  1-2 
TIME-PHASED  PLAN  OF  A  SURFACE  MINE 


8«Mrc«:  U8DI.  BLM  19tl«. 


TABLE  1-6 

ACREAGE  DIS'IURBANCE  BY   SURFACE  MIIJES  MiD  FACILITIES 
DURING  VARIOUS  STAGES  OF  IliE  rCNItJO  SEQUENCE 


Annual 

Unreclaimed 

Disturbance 

Maximum 

Disturbance 

flined  Lands 

from 

Unreclaimed 

Tracts                              from  Mining/ 

By  Year^/ 

Facilities  £/,  ^/ 

LandsS./ 

Underground   (Average) 

0 

80 

80 

80 

Surface  Mine  (Average) 

78 

234 

100 

334 

La  Plata  #1 

iJO 

120 

50 

170 

Star  Lake  West  ff2 

65 

195 

100 

295 

Kimbeto  ff2 

35 

105 

50 

155 

Gallo  Wash  #1 

67 

201 

100 

301 

Bisti  #6/8 

40 

120 

50 

170 

Lee  Ranch  East 

24 

72 

50 

122 

Lee  Ranch  lliddle 

148 

444 

200 

644 

Lee  Ranch  West 

188 

564 

200 

764 

Divide 

75 

225 

100 

325 

Hospah  #1 

80 

240 

100 

340 

Gamerco  #1  (HC) 

8 

24 

50 

75 

Bisti  #4 

60 

180 

100 

280 

Johnson  Trading  Post 

86 

258 

100 

358 

Star  Lake  East  #1 

70 

210 

100 

310 

Eistl  n 

89 

267 

100 

367 

Bisti  #2 

32 

96 

100 

346 

Catalpa  Canyon 

40 

120 

50 

170 

Sundance 

23 

69 

50 

119 

Samson  Lake  ;ii2/2 

7 

21 

50 

71 

La  Plata  #3 

16 

48 

50 

98 

Croi-mpoint  Northeast 

206 

618 

200 

818 

Crownpoint  East  (H/LC) 

261 

783 

200 

983 

Chico  iv'ash  South 

148 

444 

200 

644 

Hogback 

43 

129 

50 

179 

Twin  Buttes 

250 

750 

200 

950 

Pinehaven 

29 

87 

50 

137 

Bread  Springs  #1 

6 

18 

50 

68 

Gamerco  #1  (LC) 

4 

12 

50 

62 

Notes:     ^' 


a/ 
b/ 


c/ 


d/ 


e/ 


Beginning  in  1987  and  continuing  for  the  life  of  the  mine. 

Assumes  3-year  period  frcm  initial  disturbance  by  mining  operations   to 

establishment  of  vegetation  cover. 

Continues   tnrouf;h  life  of  mine;   shows  average  acre  need  for  onsite  and 

offsite  facilities. 

Tnese   figures  are  predicted  u}X)n  information  on  surface  disturbance 

acreage  frcm  surface  mines  in  the  Uinta-Southwestern  Utah  and  Blsti- 

Star  Lake  EIS,  and  from  thie  Lee  Ranch,   Ilentmore,   and  Star  Lake  Mine 

plans.     Estimated  acrea^  for  on  site  and  offsite  facilities  are  as  follows: 

riaximum  area  that  would  be  unreclaimed  at  any  one  time. 


Annual  r-line  Surface  Disturbance 


Acres  Needed  for  Facilities 


0-50  Acres 

50-100  Acres 

>100  Acres 


50 
100 
200 
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underground  mines  and  facilities  would  remain  unreclaimed  for  the  life  of  the 
mine,  althougjn  reclamation  would  te  required  after  facilities  were  removed. 

As  shov/n  in  Figure  1-3,  vegetation  would  be  established  within  3  years 
on  the  acreage  disturbed  initially.  This  does  not  imply  that  a  total  return  to 
original  vegetation  would  occur  in  that  time  period,  but  vegetation  cover 
sufficient  to  retard  wind  and  water  erosion  of  soil  would  be  established. 
Depending-;  upon  the  original  vegetation  type  on  each  tract,  restoration  to 
original  conditions  could  reauire  a  much  longer  period  of  time  (15  to  20  years 
or  more). 

A  detailed  surface  mining  and  reclamation  plan  based  on  permanent 
program  performance  standards  for  surface  nlning  (30  CFR  8l6)  must  be  submitted 
to  and  approved  by  the  State  of  New  Mexico's  Energ;'/  and  Minerals  Division  in 
cooperation  with  the  federal  Office  of  Surface  "lining  (OSM).  A  site-s{:«cific 
environmental  analysis  of  the  mine  plan  will  be  prepared  by  the  OSM.  The  State 
of  Mew  Mexico  will  then  issue  a  permit  to  mine  and  will  over  see  the  reclamation 
work  with  the  cooperation  of  the  Mineral  ^Tanagment  Service  (MMS). 

The  RLM  also  develops  special  reclamation  requirements  included  in 
federal  coal  leases  and  in  mining  and  reclamation  plans.  These  special 
requirements  are  relate'^  to  the  management  and  protection  of  all  resources  other 
than  coal,  and  to  the  post-mining  land  uses  of  the  affected  public  lands. 

M.AJOR  ISSUES 

As  a  result  of  public  canment  during  the  scoping  and  consultation 
proces  for  this  EIS,  a  number  of  specific  issues  have  surfaced.  The  following 
sections  give  a  brief  overview  of  the  major  issues  of  public  concern;  these 
issues  are  discussed  in  greater  detail  in  Chapters  2  and  3. 

Air  Quality 

The  major  issues  concerning  air  quality  are  the  increase  in  total 
susi^ended  particulates  (TSP)  over  federal  and  state  ambient  air  quality 
standards,  and  the  general  degradation  of  air  quality  over  the  Chaco  Culture 
National  Historical  Park. 

\/ater  Resources 

Questions  and  concerns  about  water  quantity  and  auality  were  roajor 
points  of  discussion.  Numerous  participants  stated  that  the  San  Juan  River  was 
currently  over-allocated,  and  any  additional  water  use  could  have  severe  impacts 
to  do'/mstream  users.  The  alternative  of  usin^-;  ground  water  or  water  from 
uranium  mines  was  also  a  controversial  topic.  Potential  adverse  impacts  fran 
ground  water  drawdov/n  were  described,  as  well  as  a  fear  that  water  from  uranium 
mines  would  not  be  adequately  treated  and  radionucleides  could  be  introduced  to 
plants  and  their  environment.  NurBrous  questions  were  also  raised  about 
fXDSsible  Impacts  to  water  quality  caused  by  acid  .deposition  from  the  proposed 
plants,  coal  mine  runoff,  and  other  activities  in  the  area. 
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Soils  and  Reclamation 

Fteclamation  concerns  centered  around  whether  or  not  the  subject  lands 
could  be  reclaimed,  and  if  so,  whether  or  not  the  tirnefra/nes  and  costs  involved 
in  reclamation  are  reasonable.  Many  individuals  felt  that  the  mined  lancis  could 
never  be  reclaimed  to  their  former  production  capabilities.  Livestock 
productivity  is  a  spin-off  of  this  central  issue,  as  are  water  quality  and 
erosion  in  the  F!e}:;ion.  So-ne  impacts  on  these  resources  will  depend  upon  the 
success  of  revegetating  the  reclaimeci  land.  A  few  individuals  feel  that 
revef^tation  could  take  olace  an(J  could  be  completed  without  the  use  of 
irriti;ation. 

Paleontolof;y 

Members  of  the  scientific  conrrunlty  and  the  pBneral  public  expressed 
concern  about  the  loss  of  significant  fossils  and  information  from  the  mined 
areas.  V/hile  others  from  the  community  felt  that  mining;  would  allow  for  the 
extraction  of  scientific  data  that  would  not  be  available  if  mining.';  did  not 
occur. 

Cultural  oites 

flumerous  comments  were  received  expressing  concern  over  the 
destnjction  of  uninventoried  archaeological  sites,  vandalism,  and  the  collection 
of  artifacts  because  of  the  ease  of  access  t>o  the  sit>?s  in  the  region.  Concerns 
also  centered  around  the  destruction  of  structures  within  Chaco  Cultural 
National  Historic  Park,  some  Chacoan  Outliers,  and  uninventoried  structures  due 
to  blasting.  Some  individuals  felt  these  impacts  could  be  mitigated. 

Recreation,  V/ilaemess,  and  Visual  Hesource  Management 

It  was  felt  that  minin^^  and  associated  activities  would  be  detrijnental 
to  the  visual  quality  of  the  region.  Further,  these  activities  would  distract 
fran  the  the  quality  of  experience  in  the  Wilderness  Study  Areas  (V/SAs),  and 
limit  the  recreation  opportunities  in  the  badlands  near  and  overlying;  the  coal 
tracts.  Moise  would  be  especially  distracting  to  visitors  participating  in 
these  activities. 

Wildlife 

Major  issues  surfaced  concerning  the  destruction  of  habitat  and 
nesting  sites  for  golden  eagles,  ferruginous  hawks,  and  prairie  falcons  (species 
of  high  federal  int-erest)  by  mining  and  related  activities.  Concern  was  also 
expressed  regardiag  destruction  of  doer  and  elk  winter  range,  increased"  road 
kills,  and  illegal  shooting  of  these  aniinals. 

Transportation  and  Rights-of-VJay 

The  issues  concerning  transportation  center  on  ttie  increased  demand  on 
the  existing  network  of  roads  caused  by  mine  and  facility  development.  The 
corres|X5nding  increase  in  road  maintenance  costs,  desiigi  problems,  and  potential 
for  conflicting  use  are  also  topics  raised.  Other  issues  include  how  the 
location  of  transmission  lines,  pipelines,  and  other  utility  corridors  would 
affect  existing  land  practices  and  the  region's  visual  quality  (landscape 
character). 
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Social  an:l  Kconomlc  Factors 

Public  Revenues  and  Costs 

The  main  Issue  raised  here  Is  whether  or  not  local  iTpvemrnents  can 
hanrlle  the  rapid  population  growth  associated  with  facility  construction  and 
mining,  and  the  pressures  that  this  type  of  rapid  growth  will  Dut  on  public 
services.  In  H;eneral,  public  revenues  lag  behind  public  costs  by  2  to  3  years 
durirj^  periods  of  rapid  economic  development.  Costs  ^nerateci  by  noDulation 
growth  often  exceed  the  revenues  in  the  first  few  years  of  development,  creating 
funding  issues  that  can  be  difficult  to  resolve. 

Inflation 

Short-tern  inflationary  pressure  fran  economic  developments  Is  a  major 
issue  that  is  most  likely  to  occur  in  smaller,  less  developed  trade  areas.  In 
these  locations  the  increases  in  demand  for  housing,  food,  clothir^",,  and  other 
needs  strain  the  local  supply  or  distribution  systems.  However,  long-term 
inflationary  impacts  would  also  be  an  issue,  because  an  operations  work  force 
would  be  located  in  an  area  for  the  30-  to  40-year  life  of  the  mine,  and 
individuals  not  sharing  in  the  economic  benefits  of  development  would  be  at  a 
relative  disadvantage  in  competing  for  goods  and  services. 

Lifestyle  Changes 

The  basic  issue  concerning  the  lifestyle  of  small  communities  is  the 
long-term  social  changes  that  will  occur  in  conjunction  with  coal  development. 
The  change  in  the  power  anc]  economic  base  of  affected  communities,  with 
ranching  losing  some  of  its  dominance  to  industry,  is  also  an  issue.  Hov/ever, 
this  may  be  offset  by  the  increase  in  local  employment  opportunities  and  the 
reversal  of  the  trend  of  outv/ard  migration  fran  many  small  caniTunities.  Another 
issue  is  the  perceived  impact  to  public  health  and  safety  from  air  and  water 
pollution  associated  with  coal  'ieveloprnent  facilities. 

American  Indian  Concerns 

'lany  of  these  issues  centered  around  impacts  to  American  Indian 
lifestyle,  and  were  similar  to  the  issues  discussed  above.  Other  concerns 
surfaced  regarding  the  hindrance  of  religious  practices  through  the  destr-uction 
of  sacred  sites,  gathering  areas,  and  graves.  One  of  the  major  issues  in  this 
ELS  is  the  relocation  of  occupants;  how,  when,  where,  and  what  are  the  social 
implications  of  the  relocation  of  a  people  with  a  traditional  lifestyle.  The 
loss  of  p^'azing  privileges  over  an  extended  period  of  time  is  also  a  major 
concern,  because  grazing  of  small  herds  and  flocks  is  a  part  of  the  lifestyle  of 
the  Navajo  people. 

IMTT^RRELATlOt, 'SHIPS  ImITH  iWM\  PROJECfS  IiJ  VAK  R'-X^IOfl 

In  addition  to  the  alternatives  analyzed  in  this  EIS,  two  other 
actions  are  pending  before  the  BU]  that  could  be  approved  instead  of  parts  of 
the  alternatives.  The  first  of  these  actions  is  a  selection  that  the  Mavajo 
Tribe  has  made  of  35,000  acres  of  public  lands  (refer  to  Appendix  A-y  for  a  list 
of  these  la.nds).     The  selection  seeks  both  the  surface  and  mineral  estates  under 
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Section  11  of  the  Navajo  Hopi  Helocation  Amendments  Act  of  I98O  (P.L.  96-305), 
which  allows  the  Navajo  Tribe  to  select  up  to  250,000  acres  of  public  land 
within  IB  miles  of  the  current  reservation  boundary.  Up  to  35,000  acres  of  this 
land  can  be  in  New  Mexico.  The  purpose  of  the  selection  is  to  provide  a 
residence  area  for  Navajos  relocated  from  lands  in  Arizona  as  part  of  this 
settlement  of  a  land  dispute  between  the  rlopi  and  Navajo  Indian  Tribes.  The 
selection  itself  is  exempt  fran  the  environnental  ret^uirements  of  the  National 
Environmental  Policy  Act  of  I969. 

The  Department  has  this  selection  under  active  consideration  but  has 
not  decided  to  approve  the  selection.  Before  the  selection  application  was 
filed,  however,  the  New  Mexico  State  Director  of  the  RLi'1  informed  the  chairman 
of  the  Navajo  Tribe  that  if  the  Tribe  selected  lands  covered  by  PRLAs,  the 
interests  conveyed  by  the  PRLAs  would  not  be  transferred  as  part  of  the 
selection.  Any  leases  issued  would  be  administere<.1  by  the  BLM,  and  all  revenues 
would  be  distributed  under  the  Mineral  Leasing  Act. 

If  the  selection  was  approved  as  made,  it  is  not  clear  how  the 
environment  would  be  affected.  The  Navajo  Tribe  could  allow  development  to 
proceed  as  proposed  by  the  PRLA  holders,  causing  impacts  already  analyzed  by  the 
BUA.  Alternatively,  the  Navajo  Tribe  could  begin  an  active  relocation  program 
that  could  delay  or  interfere  with  proposed  surface  coal  mining  operations, 
greatly  reducing  mining  and  its  related  impacts. 

The  second  pending  action  is  Santa  Fe  Mining  Canpany's  proposal  to 
exhange  fee  coal  interests  it  owns  for  coal  owned  by  the  United  States.  Both 
the  United  States'  and  Santa  Fe's  coal  interests  are  within  the  lands  currently 
delineated  as  the  Lee  Ranch  West,  Middle,  and  Ea^t  tracts  and  the  Divide  Tract 
located  in  the  southern  part  of  the  EIS  Region.  The  coal  in  these  tracts  is 
owned  largely  in  a  checkerboard  pattern  with  the  United  States  owning  the  odd 
numbered  sections  and  Santa  Fe  owning  the  even  numbered  sections. 

Santa  Fe's  proposal  is  to  consolidate  its  coal  ownership  in  the  T^ee 
Ranch  Middle  Tract,  while  the  United  States  would  consolidate  its  ownership  in 
the  hee  Ranch  East,  Vtest,  and  Divide  tracts.  (Maps  of  this  proposal  are  on  file 
in  the  Albuquerque  District  and  Pannington  Resource  Area  Office).  The  exchange 
would  be  and  equal  value  exchange  as  allowed  by  Section  206  of  the  Federal  I^and 
Policy  and  Management  Act  of  1976. 

Because  this  proposal  was  made  so  late  in  the  writing  of  this  EIS  a 
full  review  of  its  effects  has  not  been  completed,  but  will  be  available  along 
with  the  Final  EIS.  Preliminary  analysis  does  not  show  any  significant 
envirormental  differences  between  leasing  as  proposed  and  leasing  under  the 
exchange,  because  the  same  lands  would  be  available  for  development  under 
generally  the  same  environmental  protection  provisions. 

Anotter  proposal  involves  a  total  of  1,690  acres  on  two  PRLAs  and  two 
competitive  lease  tracts,  these  acres  are  included  in  the  Ute  Mountain  Exchange 
V/ithdrawal  (Federal  Register/Vol.  U7,  NO.  43/rhursday,  March  4,  1982).  The  Ute 
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Mountain  Withdrawal  reserves  the  public  lands  for  use  in  a  proposed  surface 
estate  exchange  between  the  Public  Service  Company  of  New  ffexico  (PMM)  and  the 
BU4.  The  withdrawal  segregates  the  public  lands  from  the  opertions  of  public 
land  laws  and  the  general  mining  laws.  A  period  of  2  years  fran  the  publication 
of  the  withdrawal  in  the  Federal  Register  is  allowed  for  consummation  of  the 
surface  exchange.  Impact  analysis  for  this  proposed  exchange  can  be  found  in 
the  Final  Ute  Mountain  Land  Exchange  Environmental  Assessment  (USDI,  BLM  I98O). 

A  total  of  1,273  acres  of  the  PRLAs  and  canpetitive  lease  tracts  are 
within  the  Navajo  Exchange  Withdrawal.  The  Navajo  Exchange  lands  were  withdrawn 
on  Seotember  2,  198O  by  43  C?H  Public  Land  Order  5721,  published  in  the  Federal 
Register  (Vol.  45,  No.  87,  pages  29295-29297).  P.L.O.  5721  withdrew  67,000 
acres  of  public  land,  reserving  ttem  for  use  in  a  proposed  surface  estate 
exchange  between  the  RLM  and  the  Navajo  Tribe.  These  lands  were  withdrav/n  fran 
settlement,  sale,  location,  or  entry  under  the  general  land  lav/s  aiid  the  inining 
laws  until  consumnation  of  the  exchange.  Legislation  has  been  j)assed  (Octoter, 
1982)  to  transfer  the  public  land  to  tte  Navajo  Tribe.  Impact  analysis  for  this 
proposed  exchan^  can  be  found  in  the  Final  Environmental  Assessment  Record  on 
Proposed  Navajo  Land  Exchange  (USDI,  1978). 

The  entire  Bisti  #1  Tract  (approximately  3,713  acres)  is  under  the 
Bisti  Coal  I^ase  Exchange.  Public  law  96-475  (94  Stat.  2269),  dated  October  19, 
1980,  authorized  the  Secretary  of  the  Interior  to  issue  coal  leases  within  the 
Bisti  rfl  Tract  uix>n  relinquishment  of  the  leases  or  portions  of  leases  located 
within  the  Bisti  Wilderness  Study  Area.  Following  the  enactment  of  this  act,  30 
months  are  allowed  for  completion  of  the  lease  exchange.  Impact  analysis  for 
this  proposed  exhange  can  be  found  in  the  Draft  Bisti  Coal  Lease  Exchange 
Environmental  Assessment  (USDI,  BLI-l  1982). 

SWIMARY  0?  IMPACTS  FROM  [/[INING  ON  THp:  PRLAS  (NO  ACTION  ALTERNATIVE) 

Table  1-7  sumiiarizes  the  impacts  from  mining  the  26  PRLAs  and  other 
projects  that  are  part  of  the  No  Action  Alternative  (existing  and  proposed  mines 
under  contract  commitrnents  or  mine  plans,  and  major  federally  approved  projects. 
For  PRLAs  impacts  are  shown  for  1987  and  the  year  2000  in  order  to  canpare  the 
impacts  of  the  PRLAs  to  the  impacts  of  the  other  alternatives  for  the  same 
years.  The  impacts  are  for  only  thsoe  years;  they  are  not  cumulative.  For  the 
other  projects,  impacts  between  the  years  1987  and  2000  are  assamed  to  remain 
the  same. 

The  figures  in  the  PRLA  "Total"  column  and  the  "Other  Projects"  column 
in  Table  1-7  were  canbined  to  show  the  total  impacts  for  the  No  Action 
Alternative  in  Table  1-8. 

COMPARISON  OF  THE  IMPACTS  OF  THE  ATirERNATIVES 

This  section  discusses  those  resource  values  that  would  be 
significantly  impacted  by  coal  mining  under  each  of  the  alternatives.  Table  1-8 
gives  the  magnitude  of  these  impacts  by  alternative.  The  alternatives  would 
produce  impacts  generally  commensurate  with  the  ajnount  of  coal  produced.  The 
alternatives  differ  very  little  from  one  another  by  t})e  nature  of  their  imjHcts; 
they  differ  mostly  in  the  mag^nitude  of  the  impacts  they  would  produce.  The 
cumulative  impacts  of  new  federal  coal  leasing  would  be  the  impacts  of  a 
particular  alternative  added  to  the  impacts  of  the  No  Action  Alternative. 
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Air  Quality 

!Jo  sij^^yiiricant  ir:pact  would  occur  to  air  quality  as  a  result  of  the  "lo 
Action  Alternative.  However,  by  addln^^  the  additional  tracts  of  the  Bypass 
Alternative,  cumulative  Lmpacts  would  cause  the  state  24-hour  anbient  air 
standards  to  be  slightly  violated,  '//ith  the  addition  of  the  tracts  under  the 
f^linirr.un  Surface  Owier  Conflicts  (ilSOC)  Alternative,  this  standard  would  be 
slBTilficcLntly  excee<jed  (by  84  up/m3).  Additional  mining  on  the  tracts  of  the 
Target  and  High  Alternatives  would  show  very  little  increase  over  the  TiOC 
Alternative. 

Topography,  Oeolo-;-;y,  Mineral  Resources 

Each  alternative  shows  a  marked  Increase  in  the  total  number  of  acres 
of  Land  disturbed  and  coal  removed  as  a  result  of  mining.  The  numbers  nearly 
triple  fran  the  Byi^ass  to  :'iS03  Alternative,  and  double  fran  the  >KOC  to  the 
Tan';et  and  from  the  Target  to  the  High  Alternative. 

Paleontolog^y 

The  development  of  coal  would  result  in  the  destruction  of  Important 
fossil  localities.  However,  some  Individuals  feel  that  mining  would  allow  for 
the  extraction  of  scientific  data  that  would  not  be  available  1!"  the  tracts  are 
not  mined.  Population  increases  and  access  to  RIS  Region  would  result  in  un- 
authorlzec]  collection  and  vandalism.  The  Bypjass  Alternative  would  disturb  an 
estimateci  570  sensitive  fossil  localities.  V/hile  the  number  of  localities 
disturbed  would  nearly  triple  under  the  Target  Alternative,  the  nr>OC  Alternative 
would  affect  only  13^)  fossil  localities. 

Coils 


.Soil  ilsturbance  would  destroy  slgificant  numbers  of  acres  under  each 
alternative.  The  acreage  removed  fran  praiuction  by  facilities  construction 
would  result  in  long-tenri  productivity  loss.  On  the  acreapp  being  disturbed  by 
surface  minliag,  short-term  acceleration  of  erosion  and  sediment  yield  increases 
v\fould  result.  Soil  mixing,  contamination  anr^  cOinpaction  v/oulti  occur  durin^'^ 
nlninf:  operations. 

'•.'ater  Resources 


Deg,radatlon  of  the  quality  of  shallow  (:!;round  water  sources  is  expecteci 
to  occur,  and  recharge  of  ground  water  would  be  decreased  by  mining.  Tvach 
alternative  shov/s  t>iat  the  mining  i:)rocess  would  utilize  more  acre-feet  of  ivater' 
t>er  year.  The  lan^pst  Increase  is  between  the  Bypass  and  the  Target 
Alternative.  An  additional  concern  relates  to  the  possible  decrease  in  water 
fiuality  caused  by  acidic  defjosits  from  the  proposed  plants,  coal  mine  ninoff, 
and  other  activities  associated  with  the  developirent  of  coal. 

Vegetation,   Livestock  ■)rci7.in^',   ajid  Livestock  Improvements 

Si-ort  tenr  loss  of  vegetation  (and,  therefore,  forage  for  livestock 
arx]  wllcilife)  would  occur  over  the   Life  of  each  mine   (20  to  40  years). 
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All  Linds  affected  by  coal  minin,c:;  would  be  lef^allv  required,  after 
nininn;,  to  te  returned  to  their  approximate  original  contour  and  vegetative 
productivity,  rteve^^etation  effort  on  coal  mines  in  similar  areas  indicate  that 
mined  lands  in  the  !^IS  fiep;ion  can  be  successfully  revepetated  with  prop/er 
selection  or  conditioning^  of  soils  and  irrigation.  However,  it  should  be  noted 
that  no  lands  have  been  through  a  full  revegetation  cycle  and  returned  to 
gra^.ing  use. 

Other  areas  for  livestock  f,!;razin^^  would  need  to  be  found  for  Mavajo 
fajTiilies  who  would  lose  their  ^r^yAr^,  areas  while  mining  is  being  conducted  and 
until  reclamation  fcikes  place. 

Temporary  loss  of  any  grazing  areas  would  be  a  sigriif leant  i/npact 
unless  another  area  is  found  or  unless  the  family  is  reljnbursed  for  the  loss. 
T'he  full  impacts  of  this  situation  are  han-J  to  pre(iict  at  this  time. 

The  Pyrxiss  Alternative  would  have  the  least  ar-iount  of  impact,  while 
the  impacts  would  increase  tremendously  under  the  i"!SOJ  Alternative.  The  loss  of 
vegetation  acreage  nearly  doubles  fran  the  'ISOC  to  the  Target  Alternative  and 
then  a.iiain  to  the  High  Alternative,  but  the  increase  in  loss  of  forai'e  (AUM's) 
is  only  m.oderate.  The  Tars^et  and  High  Alternatives  also  encomj«.sses  the  known 
habitat  of  state-sensitive  sp^ecies  Astragalus  wlngatus. 

VJildlife 

flinit^-;  would  result  in  tlie  disturbance  and  destruction  of  wildlife 
numbers  and  habitat.  The  impacts  would  beconie  more  serious  as  -no re  coal  is 
mined,  snor-e  habitat  is  destroyed,  and  human  activity  increases  in  the  KTS 
fieg.ion.  Comparing  the  alternatives,  the  estitiated  acreages  that  woulii  te 
removed  fran  wildlife  utilization  durir^i;  the  mine  Life  shows  substantial 
increases.  Disturbances  could  occur  on  ?CC  to  300  acre  of  mule  deer  and  elk 
winter  ranged  VvTiile  a  species  of  high  federal  interest  (ferruginous  hawk), 
prairie  falcon,  and  a  golaen  eagle,  and  their  possible  nestir^g  areas,  would  he 
impacted  by  surface  r.ining,  no  new  destruction  to  these  species  would  occur 
untier  th.e  "t'OC  Alternative. 

Cultural  blesources 

The  tyoes  of  cultural  resource  impacts  caused  by  ^nininf';  are  identified 
as  possible  destruction  of  lu-iinventoried  archaeological  sites,  vandalism  and 
collection  of  artifacts  due  to  ease  of  access  into  the  ETC  Region,  and  possible 
destruction  of  portions  of  the  Chacoan  roadway  systemi.  F-ach  alternative  shows 
an  iiicrese   in  tlie  number  of  sites  destroyec^  or  disturbed  )^y  miniri^';. 

Cite  excavation  and  other  fonns  of  data  recovery  before  minin;g  would 
result  in  increasecJ  knowledge  about  past  cultures  in  the  i^IS  Region.  However, 
sc'^.e  sites  may  have  regionally  sigificant  values  that  require  sfiecial  attention 
in  order  to  preserve  im.portant  scientific  information.  Currently  completed 
cultural  surveys  have  not  sVwwn  the  existence  of  any  cult  iral  resour'ces 
requiring-;  protection  in  situ.  If  such  resources  are  foand,  provisions  in  the 
leasee  stipulations  will  allow  for  t'nese  sites  to  be  preserved  inplace.  VJhile 
the  Chaco  Culture  National  Historical  ParK  is  nearby,  mining  would  not  occur  in 
the  park  itself  nor  would  mining  directly  adversely  affect  structures  in  the 
nark.  ^Studies  are  being  conducted  to  detemune  the  affects  of  blasting  within 
the  Park  and  should  be  canpleteci  prior  to  the  final  F'^LC. 

1-34 


visual  Resources 

ninine;,  constrojctlon  said  use  of  related  facilities  would  resiilt  in 
reductioa^  in  scenic  values.  The  number  of  acres  disturbed,  and  thus  the 
inf)acts  on  scenic  values,  would  increase  under  each  alternative.  Another  Impact 
would  occur  to  the  Continental  Divide  National  Scenic  Trail  corridor.  In  the 
Bynass,  Target  and  High  Alternatives  inf>acts  would  occur  to  a  sii^^iificant  nunl^er 
of  acres  in  the  Bisti  Radland.  Mo  impacts  would  occur  to  the  Risti  Badlands 
under  the  'EOC  Alternative. 

VJilderness 


'linins;  and  associated  activities  woulci  ctetract  fran  the  visual  quality 
of  the  I'^JS  Rejrion.  Moise  would  also  be  disturbing,  especially  when  individuals 
hope  to  find  a  quality  wilderness  experience. 

Recreation 

Injacts  on  recreational  activities  would  include  pressures  fran  an 
increse  in  population  and  the  extraction  of  land  fran  recreation  use  by  mining 
operations.  ''ining  activity  would  be  very  visually  distracting,  and  noise 
fK)llution  would  have  a  detrimental  effect  on  the  recreation  experience.  The 
impacts  to  recreation  would  be  commensurate  with  the  level  of  mining  under  each 
of  the  four  alternatives. 

Land  Uses 

Ijand  use  impacts  would  involve  the  removal  or  relocation  of 
transmission  lines,  pipelines,  powerlines,  roads,  and  railroads.  A  tremendous 
increase  in  the  acreages  of  rig^it-of-ways  affected  would  occur  between  the 
Bypass  and  th.e  Ta.rget  Alternatives.  Acreage  affected  would  more  than  double 
between  the  Target  and  the  High  Alternatives. 

Transportation 

The  Impacts  on  transportation  involve  increases  in  the  number  of 
accidents,  the  amount  of  (iaily  traffic,  the  demand  for  new  road  construction  and 
road  maintenance,  anci  the  potential  for  conflicting';  uses  between  mining 
0{«rations,   facilities  developement,   and  tlie  npneral  public. 

The  alternatives  sh.ow  that  the  increase  in  tlie  number  of  accidents 
would  be  minimal  under  the  Bypass  and  the  flSOG  Alternatives.  Hov/ever,  more  than 
3^1  additional  accidents  would  occur  under  ttie  Target  Alternative  and  that  number 
would  double  under  the  Hi^h  Alternative.  The  Average  Daily  Traffic  .(AET) 
increases  in  the  year  2000  sliow  a  lar3;e  inorease  between  the  Byoass  and  the 
■•linim.um  Surface  Ovmev  Conflict  Alternative  while  the  other  alternatives  show 
only  a  slight  ADT  increase. 

Social  and  Economic  Factors 

If  full  development  occurs  under  the  No  Action  Alternative,  it  could 
displace  use  by  'Javajo  faimilies  of  the  '^13  Region  for  livestock  grazing. 
Because    coal    mining   has    the    potential    to    foster   other   industrial    development. 
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the  possibility  exists  for  a  {.Ternanent  chari^-e  la  the  Fll.l'  He,^,ion  frar.  a  naral 
settlrij.;  to  a  seDil-lndustrlal  cettin^'v;,  siL-jiiricantly  arfectirv;  the  off- 
reservation  ilavajo  lifestyles. 

?0|;ulatLon  woul(i  increase  in  proportion  to  the  levels  of  coal 
(ievelonrrerit,  as  would  available  jobs,  and  the  need  for  infrastructures  arifi 
canrnunity  expansion.  Other  problems  associat'-^i  with  larr,e  influxes  and  shart) 
increases  in  population  would  dra'THtically  increase  with  hi-.';ner  levels  of  coal 
(ievelopment.  This  would  lan^ely  affect  tiie  Shall  caniriuinities  in  the  t'^IJ 
Region.  Fannlngton  has  experienced  much  of  this  type  of  imp)act  already  cue  to 
tl'e  oil  anci  f^s  Lnciustry,  has  adjusted  to  these  changes,  and  would  only  [xi 
slifditly  affected  by  new  federal  coal  leasing,. 

American  Indian  Concerns 

f  Residences 

One  of  the  major  issues  for-  tliis  ^I.S  is  tte  relocation  of  t>ie  American 
Indian  families  occupyirur,  tb?  Pi^LA  Area  ami  adjacent  comretitive  tracts;  the 
social  ifiiplications  involve;!  in  relocating  these  people  of  traditional  life 
styles  are  of  concern.  Every  altertiative  would  affect  a  certain  number  of  knoi/^m 
iJavajo  occupants,  the  lanj^est  increase  occurring  between  the  Target  ana  Hig!i 
Alternatives. 

Graves  ites 

In  keeping;  with  the  ^Javajo  tradition,  tl'ie  belief  in  witchcraft 
occurlnt^  as  a  result  of  the  disturbance  of  ,?;ravesites  durin^^  surface  minin--; 
could  have  an  effect  on  Mavajo  health  and  behavior.  Under  each  alternative,  a 
number  of  known  grave  sites  in  surface  mining  areas  could  be  disturbed  if  not 
identified  and  removed  l)efore  mining.  Tnese  Imtxicts  could,  however,  be 
decreased  by  the  performance  of  certain  traditional  ceremonies. 

3acred  Sites 

Atiierican  Indian  sacred  sites  should  be  recognized  before  they  are 
destroyed  by  mine  facility  construction,  'lining  operations  could  be  a  hirivJ ranee 
to  religions  practice  throusji  population  increases,  noise,  vibration,  and  dust. 
Each  alternative  would  affect  a  nurober  of  sacred  sites,  with  tine  High 
Alternative  affecting  the  largest  site  number.  These  imj-^acts  could  be  decreaseci 
tlrougti  ceremonies  conducted  by  local  medicine  rren. 
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CliAPTER  2 

AFFECTED  raJVIKOrP-'EMT 

ir/rKODUCTION 

This  chapter  describes  the  resource  components  of  the  environnent  that 
would  be  impacted  by  tlie  proposed  mining  of  coal  on  39  competitive  coal  lease 
tracts  in  the  San  Juan  River  Region  (also  called  the  "ELS  Region").  ^Mso 
described  are  air  quality,  land  uses,  and  AiiBrican  Indian  concerns  for  the  2G 
Preference  Right  Lease  Applications  (PRLAs)  considered  as  part  of  the  Uo  Action 
Alternative.  (The  description  of  the  other  resource  components  on  the  PRLAs  can 
be  found  in  Chapter  2  of  the  Final  Environmental  Assessment  for  Coal  Preference 
Right  Leasing,  New  Mexico— USDI.  BLJVI  19»la.)  The  level  of  detail  in  the 
descriptions  corresponds  with  the  expected  ma.gnitude  and  intensity  of  the 
impacts  discussed  in  Chapter  3.  Technical  material  supporting  these  descrip- 
tions and  the  analysis  in  Chapter  3  is  located  in  the  Appendix  of  this  document, 
or  is  on  file  and  available  for  public  review  at  the  BL'l  Farmington  Resource 
Area  Office. 

CLIMATE 

The  major  portion  of  the  San  Juan  River  Region  is  chciracterized  by 
generally  clear,  sunny  skies  and  a  semi-arid  climate.  The  general  elevation  of 
the  EIS  Region  is  about  5,000  feet,  with  a  significant  {wrtion  greater  than 
7,000  feet.  The  high  elevation  and  generally  clean  dry  air  combine  to  give 
large  daily  temperature  fluctuations.  The  average  maximum  temperatures  vary 
from  67  to  88  degrees  Fahrenheit,  with  average  minimum  temperatures  between  35 
and  65  degrees.  Daytime  summer  temp»eratures  above  100  degrees  are  coupled  v/ith 
near-freezing  temperatures  at  night.  The  average  number  of  frost-free  days  is 
1^0,  with  a  range  of  less  than  100  to  more  than  160,  dei^ending  on  location. 

The  annual  precipitation  varies  bet/;een  10  and  lU  inches;  however,  due 
to  evapotranspiration  losses,  an  annual  moisture  deficit  of  10.  to  12  inches 
occurs.  During  the  grcv;ing  season,  the  average  precipitation  varies  from  k 
inches  Ln  the  northwest  portion  of  the  EIS  Region  to  over  6  inches  in  the 
southwest  portion.  The  extremes  for  (or'owing  season  precipitation  are  4  and  15 
inches.  These  variations  occur  both  geographically  and  yearly,  and  they  result 
from  differences  in  elevation  and  topography. 

These  latter  differences  cause  variations  in  the  prevailing  wind 
direction  and  speed.  V/inds  in  the  Gallup  vicinity  are  predominantly  from  the 
southwest,  while  the  winds  measured  in  Farmington  come  fron  the  east>-northeast 
and  the  west. 

In  general,  the  lack  of  moisture  in  the  EIS  Regies  makes  reclaination 
more  difficult  than  in  other  parts  of  the  country. 

AIR  QUALITY 

The  Environmental  Protection  Agency  (SPA)  has  divided  the  country  into 
Air  Quality  Control  Regions  (AQCR).  The  EIS  Region  lies  mostly  within  the  Four 
Comers  Air  Quality  Control  Region  lU.  New  Mexico  has  designated  this  AQCR  as 
State  Region  Number  1.  A  small  portion  of  the  EIS  Region,  in  the  vicinity  of 
the  Chaco  '.Vash  and  Lee  Ranch  tracts,  is  in  AQCR  156  or  State  Region  Number  8. 
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All  AQCRs  are  classified  either  as  "attainment  areas"  (they  meet  the  national 
ambient  air  quality  standards)  or  as  "non-attainrnent  areas"  (they  exceed  the 
standards).  Both  of  the  AQCRs  overlapping  the  EIS  Region  (14  and  156)  are 
classified  as  attainrrent  areas  for  total  susi^ended  particulates  (TSP). 

The  background  level  of  TSP  is  considered  to  be  30  micrograms  per 
cubic  meter  (ug/np).  The  annual  primary  federal  standard  is  75  ug/m3 
maximum,  and  the  annual  New  Mexico  state  standard  is  60  ug/m3.  The  2'l-hour 
New  Mexico  state  standard  is  150  ug/m3.  None  of  these  standards  are  normally 
exceeded  in  the  EIS   Region,  making  the  AQCRs  attainment  areas  for  TSP. 

Particulate  matter  (TSP)  is  usually  the  only  pollutant  generated  in 
large  enough  quantities  by  surface  mines  to  have  a  significant  impact  on. 
regional  air  quality.  Other  pollutants  such  as  nitric  oxide  (NO)  and  sulfur 
dioxide  (SO^)  are  not  considered  problems  in  areas  of  coal  mining. 

All  pollutant  sources  in  attainment  areas  must  be  evaluated  to 
determine  their  level  on  the  Prevention  of  Significant  Deterioration  (PSD) 
scale.  Coal  mines  are  subject  to  new  source  review  by  the  Environmental 
Protection  Agency  or  the  State  of  New  Mexico  for  PSD  levels  only  if  their 
emissions  of  any  regulated  pollutant  would  exceed  250  tons  per  year  after 
application  of  controls.  Surface  coal  mines  seldom  exceed  that  level,  which 
would  eliminate  the  proposed  lease  tracts  from  a  ctetailed  PSD  review.  However, 
thougli  the  tracts  are  not  subject  to  this  PSD  review,  fugitive  emissions  (in 
this  case,  TSP)  are  tracked  in  this  EIS. 

Under  the  PSD  regulations,  the  San  Pedro  Parks  Wilderness  Area 
(managed  by  the  U.S.  Forest  Service),  and  the  Mesa  Verde  National  Park  are 
designated  as  Class  I  areas  for  air  quality.  (Class  I  areas  tiave  stringent 
limits  on  increased  concentrations  of  sulfur  dioxide  and  TSP,  and  are  also  given 
protection  from  visibility  degradation. )  Because  of  the  distance  of  these  Class 
I  areas  fran  the  EIS  Region  and  the  relatively  short  distance  TSP  will  travel 
from  mining  operations  (generally  less  than  20  kilometers),  these  areas  are 
considered  to  be  outside  of  the  EIS  Region. 

Under  natural  conditions,  the  EIS  Region  is  subject  to  periods  of 
blowing  dust.  The  amount  of  dust  in  the  air  is  dependent  on  severaJ.  factors, 
such  as  wind  speed  and  moisture  content  of  the  soil.  These  periods  of  blowing 
dust  reduce  visibility  for  the  duration  of  tne  dust  storms,  and  at  times  the 
anbient  TSP  standards  are  exceeded  due  to  these  natural  conditions.  Very 
limited  data  exists  on  tlie  visibility  in  the  EIS  Region,  and  most  of  it  is  based 
on  measurements  taken  at  the  Chaco  Culture  National  Historical  Park.  This  data 
shows  the  visual  range  to  average  about  127  miles.  Ninety  percent  of  the  tiine 
the  visual  range  is  160  miles  or  less,  and  10  percent  of  the  time  it  is  85  miles 
or  less. 

The  EIS  Region  experiences  air  inversions  nearly  70  percent  of  the 
time.  However,  these  inversions  usually  are  dispersed  by  daytime  surface 
heating.  The  region  generally  experiences  a  deep  air  mixing  level,  which 
disperses  pollutants. 
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TOPOGRAPHY  AND  GEOLOGIC  HAZARDS 

Topography 

The  San  Juan  River  Region  lies  within  the  San  Juan  topographic  and 
structural  basin.  The  central  part  of  the  basin  is  a  dissected  plateau,  the 
surface  of  which  slopes  gently  west,  and  is  characterized  by  low  mesas,  buttes 
and  broad  cuestas.  The  Bisti  Badlands  (barren,  colorful  shale  hills  and 
gulleys)  are  notable.  The  Continental  Divide  v/anders  through  the  EIS  Region  in 
a  northeast  to  northerly  direction  and  is  generally  expressed  as  a  subdued 
ridge,  little  niore  proninent  than  irany  other  ridges  or  nearby  mesas.  The 
principal  streams  have  cut  into  the  semi-arid  plateau  to  form  steep-walled 
canyons . 

Geologic  Hazards 

Ground  subsidence  has  occurred  as  a  result  of  underground  mining  in  the 
Ambrosia  Lake  Uranium  District,  an  area  5  to  6  miles  south  of  the  Lee  Ranch 
tracts  (refer  to  Visual  C  for  the  location  of  these  tracts).  Additional 
collapse  over  old  mine  workings  is  possible  in  this  district.  Subsidence  from 
natural  causes  is  known  around  "pipes"  in  the  shale  in  badland  areas  of  the 
Pruitland  and  Kirtland  Formations.  The  uneven  erosiai  of  the  alternating 
sandstone  and  shales  of  Cretaceous  age  presents  opportunity  for  slope  failures 
and  rockfalls. 

i^llERAI.  RESOURCES 

Coal  Stratigraphy 

The  individual  coal  beds  in  the  San  Juan  River  Region  are  highly 
lenticular  (refer  to  the  Glossary)  and  their  mineable  thickness  rarely  extends 
for  more  than  6  miles.  Thus  a  complete  discussicn  of  individual  coal  seams 
would  include  hundreds  of  named,  numbered,  lettered,  and  unlabeled  coal  beds. 
Description  of  coals  in  the  EIS  Region,  therefore,  is  done  by  referring  to  the 
coal-bearing  members  of  formations  in  an  individual  field  or  area.  The 
designation  of  the  coal  fields/areas  in  the  San  Juan  Basin  has  been  somewhat 
arbitrary,  with  most  of  the  boundaries  drawn  at  formational  contacts  and  others 
on  to\>mship  lines. 

Coal  deposits  are  present  in  the  San  Juan  Basin  in  the  Crevasse  Canyon 
Fonnatlon,  the  riesa  Verde  Group,  and  the  Pruitland  Ponnation.  The  Crevasse 
Canyon  Ponnation  contains  two  coal-bearing  units,  the  Dilco  Member  and  the 
Gibson  Member  (Figure  2-1).  These  units  occur  only  in  the  southern  portion  of 
the  SIS  RegJ-on,  as  shown  on  figure  2-2.  Two  coal-bearing  units  in  the  Mesa 
Verde  Group  are  located  in  the  lower  and  upper  few  hundred  feet  of  the  Menefee 
Formation;  these  are  informally  called  the  "lower  coal  member"  and  "upper  coal 
member"  (Figure  2-1  and  Map  2-1)  throughout  most  of  the  tesin.  The  Menefee 
Fomation  crops  out  mainly  in  the  southern  part  of  the  SIS  Region,  as  shown  on 
Map  2-1. 

The  Pruitland  Formation  is  the  stratigraphically  highest  of  the  Upper 
Cretaceous  coal-bearing  units  of  the  San  Juan  Basin.  Althougji  coal  occurs 
throughout  the  Pruitland,  the  thickest  beds  are  concentrated  in  its  lowermost 
third.  The  forrHtion  crops  out  principally  in  the  central  part  of  the  EIS  Re- 
gion, as  shown  on  Mai^  2-1. 
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MAP  2-1 
OUTCROP  OF  COAL-BEARING  ROCKS  IN 
THE  EIS  REGION  (PATTERNED  AREAS) 

NOTE:     THESE  AREAS  DO  NOT  EVERYWHERE  CONTAIN  COMMERCIAL  COAL. 
(KCC-CREVAS8E  CANYON  FORMATION.  KMP-MENEPEE  FORMATION, 
KMFL-LOWER  COAL-BEARINQ  MEMBER  OF  MENEFEE  FORMATION, 
KMFU  -UPPER  COAL-BEARING  MEMBER  OF  MENEFEE  FORMATION, 
KF-FRUITLAND  FORMATION.) 


In  a  relative  sense,  coal  beds  of  the  Crevasse  Canyon  and  the  Menefee 
Formations  are  much  thinner  and  more  discontinuous  than  the  coal  beds  of  the 
Fruitland  Formation.  Fruitland  coal  oeds  are  commonly  10  to  20  feet  thick  and 
occasionally  attain  a  thickness  of  up  to  40  feet.  Crevasse  Canyon  and  Menefee 
coals  rarely  reach  10  feet  in  thickness  and  r.iore  often  are  on  the  order  of  6 
feet  or  less. 

Operating  Coal  Mines 

Several  coal  mines  and  mine-mouth  power  generating  stations  are 
operating  in  the  Fruitland  Formation.  Nearly  all  the  mines  in  the  Crevasse 
Canyon  and  Menefee  Formations  are  now  abandoned. 

A  snail  surface  mine  located  southeast  of  Oallup,  the  Yellowhorse  or 
Ancoal  Mine  (formerly  the  Sundance  Mine),  has  been  in  production  sjxDradically 
over  the  past  few  years.     The  production  for  this  mine  was  9^,000  tons  in  19^1. 

A  lart^  surface  mine,  the  Pittsburg-Midway  Company's  McKinley  Mine, 
produced  4,568,154  tons  of  coal  in  I98I  from  the  lower  Menefee  and  upper 
Crevasse  Canyon  Formations.  It  is  located  in  Mew  Mexico  just  east  of  Window 
Rock,  Arizona. 

In  addition,  in  I981  the  Navajo  and  San  Juan  Mines  just  west  of 
Farmington  produced  7,733,000  tons  and  4,53^,000  tons  respectively.  The 
De-na-zin  Mine  southeast  of  the  village  of  Bisti  produced  13,177  tons  in  198I. 
All  of  these  mines  are  surface  operations  (Martinez,   I98I). 

Coal  Quantity 

With  only  a  fe//  exceptions,  v/here  the  Fruitland  Fonnatlon  is  present 
it  contains  commercial  coal  beds.  TTne  Fruitland  Formation  contains  by  far  Wie 
largest  coal  resources  of  the  KIS  Region.  Fassett  and  Hinds  (1971,  p. 68)  state: 
"...it  was  fteterriined  that  approximately  6,250  square  miles  within  the  area  of 
the  San  Juan  Basin  is  underlain  by  coal  beds  of  the  Fruitland  Formation  and  that 
the  beds  contain  an  aggregate  of  about  200  billion  tons  of  coal.  Owin.g  to  the 
regional  nature  of  this  study  and  the  methods  used  in  estimating  the  coal 
resources,  the  results  are  considered  to  be  'inferred  by  zone'  rather  than 
'measured'  or  'indicated'  as  defined  by  Averitt  (I96I)."  Of  this  200  billion 
tons,  7  to  10  billion  tons  may  ultimately  be  surface  mineable.  This  contrasts 
with  the  Crevasse  Canyon  and  Menefee  Porrrations,  which  contain  comriiercial  coal 
deposits  only  iii  scattered  areas.  The  reader  is  referred  to  Tables  2-1  through 
2-4  for  the  projected  amounts  of  coal  in  the  competitive  coal  lease  tracts  by 
alternative. 

Coal  Quality 

Heating  values  for  the  Crevasse  Canyon  and  Menefee  Formation  coals 
range  from  8,000  to  12,000  3Tus  per  pound,  whereas  Fruitland  Formation  coals 
have  a  slightly  lower  range.  In  general,  Fruitland  coals  have  a  higher  ash 
content  than  the  Crevasse  Canyon  and  Menefee  coals.  Sulfur  content  for  all  the 
coals  of  the  CIS  Region  is  low,  ranging  from  0.5  percent  to  1.5  percent,  and 
averaging  around  0.6  to  0.7  percent.  The  Mesa  Verde  Group  coals  range  in  rank 
from  subbituminous  B  to  high-volatile  bituminous  B  (refer  to  the  Cxlossary  for  a 
discussion  of  ran)<)  with  coals  in  the  upper  part  of  the  basin  being  generally  of 
higher  rank.   The  Fruitland  Formation  coals  range  from  subbituminous  A  to 
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TABLE  2-1 


COAL  RESOURCES 


BYPASS 

AJ.TERiJATIVE 

(millions  of  tons) 

Preserve 

Recoverable 

Tract 

Federal 

Non-Federal 

Total         F 

ederal 

rJon-Federal 

Total 

La  Plata  #1 

9.0 

9.0 

8.0 

__ 

8.0 

Star  Lalce  Viest  #2 

28.0 



28.0 

24.0 



2U.0 

Klmbeto  n2 

20.0 

— 

20.0 

18.0 

18.0 

CJallo  Wash  ^'1 

11.0 



11.0 

10.0 



10.0 

Blsti  ^6/8 

1.0 

1.0 

1.0 

1.0 

Hospah  n 

22.0 

196.0 

218.0 

19.0 

167.0 

186.0 

Gamerco  n   (HC) 

3.0 

1.0 

^.0 

3.0 

1.0 

4.0 

Bisti  m 

35.0 

1.0 

36.0 

30.0 

1.0 

31.0 

TOTALS 

129.0 

198.0 

327.0 

113.0 

169.0 

282.0 

Source:     Developed  fran  USDI,   i#'lS  Tract  Delineation  Reix)rts,   1982. 


TABLE  2-2 

COAL  RESOURCES, 
f4IiMIMUI-l  SURFACE  OWWR  GOrJFLICTS   AI.TERNATIVE 
(millions  of  tons) 


Reserve 

Recoverable 

Tract 

Federal 

Non-Federal 

Total 

Federal 

Non-Federal 

Total 

La  Plata  #1 

9.0 

_. 

9.0 

8.0 

8.0 

La  Plata  #2  a/ 

12.0 

12.0 

2.0 



2.0 

Kimbeto  #1  §/ 

145.0 

13.0 

158.0 

38.0 

3.0 

41.0 

Klmbeto  #2 

20.0 

20.0 

18.0 

— 

18.0 

Nageezi 

466.0 

121.0 

587.0 

83.0 

26.0 

109.0 

Gallo  Wash  §2  a/ 

35.0 

40.0 

75.0 

9.0 

10.0 

19.0 

Lee  Ranch  East 

16.0 

22.0 

38.0 

14.0 

19.0 

34.0 

Lee  Ranch  Middle 

86.0 

154.0 

240.0 

73.0 

131.0 

204.0 

Lee  Ranch  West 

101.0 

137.0 

138.0 

86.0 

116.0 

202.0 

Divide 

16.0 

27.0 

43.0 

14.0 

23.0 

37.0 

Hospah  #2  §./ 

10.0 

49.0 

59.0 

5.0 

25.0 

30.0 

TOrALS 

916.0 

563.0 

1,480.0 

349.0 

353.0 

702.0 

Source:     Developed  from  USDI,   i-PlS  Tract  Delineation  Reports,   1982. 
Note:     ^/  Underground  tract 
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TABLK  2-3 


COAI. 

RILSOUHCES , 

TA}iGt:r 

ALTEHiJATIVE 

(milU( 

"jtis  of  tons) 

Reserve 

Federal 

Recoverable 
Non-Federal 

Tract 

Federal 

Non-Federal 

Total        ' 

Total 

La  Plata  .^1 

9.0 

9.0 

8.0 

8.0 

La  Plata  #2  a/ 

12.0 



12.0 

2.0 

2.0 

Star  Lake  V/est  #2 

28.0 

28.0 

24.0 



24.0 

Kimbeto  /S<1  a/ 

1^5.0 

13.0 

158.0 

38.0 

3.0 

41.0 

Kinbeto  f^2 

20.0 

20.0 

18.0 

18.0 

Ma^^eezi  a/ 

^466.0 

121.0 

587.0 

83.0 

26.0 

109.0 

Oallo  V/ash  #1 

11.0 

11.0 

10.0 

10.0 

Gallo  Wash  #2  a/ 

35.0 

40.0 

75.0 

9.0 

10.0 

19.0 

Blsti  #6/8 

1.0 



1.0 

1.0 

1.0 

Lee  Hanch  East 

16.0 

22.0 

38.0 

14.0 

19.0 

33.0 

Lee  Hanch  Middle 

86.0 

154.0 

240.0 

73.0 

131.0 

204.0 

r,ee  'Hanch  '.Vest 

101.0 

137.0 

238. 0 

86.0 

116.0 

202.0 

Divide 

16.0 

27.0 

43.0 

14.0 

23.0 

37.0 

Hosinh  n 

22.0 

196.0 

218.0 

19.0 

167.0 

186.0 

Hospah  ^2  a/ 

10.0 

49.0 

59.0 

5.0 

25.0 

30.0 

Gamerco  #1   (HC) 

3.0 

1.0 

4.0 

3.0 

1.0 

4.0 

Bisti  y^M 

35.0 

1.0 

36.0 

30.0 

1.0 

31.0 

Johnson  Trading 

17.0 

2.0 

19.0 

14.0 

2.0 

16.0 

Post 

Star  Lake  East  #1 

61.0 

6.0 

67.0 

52.0 

5.0 

57.0 

Bisti  n 

150.0 

150.0 

127.0 

127.0 

Bisti  #2 

64.0 

64.0 

54.0 

— 

54.0 

Catalpa  Canyon 

0.4 

8.0 

8.4 

.34 

7.0 

7.34 

Sundance 

4.0 

1.5 

5.0 

3.0 

1.0 

4.0 

Sainson  Lake  #2/2 

11.0 

28.0 

39.0 

9.0 

.37 

9.37 

TOTALS 

1,320.4 

806.5 

2,100.4 

696.34 

538.37 

1,200.7 

Source:     USDI,  (•fflS  Tract  Delineation  Reports,  I982. 
Mote:   a/  Underground  tracts 
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TABT^  2-4 


COAL 

RESOURCES 

}IIGH 

ALTl'Zi^MATr/V'] 

(millions  of  tons) 

Reserve 

Recoverable 

Tract 

Federal 

fJ  on-Federal 

Total 

Federal 

Non- Federal 

Total 

La  Plata  IH 

9.0 



9.0 

8.0 



8.0 

La  Plata  #2  a/ 

12.0 



12.0 

2.0 



2.0 

Star  Lake  Vtest  #2 

28.0 



28.0 

24.0 

24.0 

Kimbeto  #1  a/ 

1^45.0 

13.0 

158.0 

38.0 

3.0 

41.0 

Kimbeto  H2 

20.0 

20.0 

18.0 

18.0 

Nageezi  ^/ 

466.0 

121.0 

587.0 

83.0 

26.0 

109.0 

Gallo  Wash  #1 

11.0 



11.0 

10.0 

10.0 

Gallo  Wash  it2  §/ 

35.0 

40.0 

75.0 

9.0 

10.0 

19.0 

Bisti  #6/8 

1.0 



1.0 

1.0 

1.0 

Lee  Ranch  East 

16.0 

22.0 

38.0 

14.0 

19.0 

33.0 

Lee  Ranch  Middle 

86.0 

154.0 

240.0 

73.0 

131.0 

204.0 

Lee  Ranch  West 

101.0 

137.0 

238.0 

86.0 

116.0 

202.0 

Divide 

16.0 

27.0 

43.0 

14.0 

23.0 

37.0 

Hospah  #1 

22.0 

196.0 

218.0 

19.0 

167.0 

186.0 

Hospah  #2  a/ 

10.0 

49.0 

59.0 

5.0 

25.0 

30.0 

Gamerco  #1   (HC) 

3.0 

1.0 

4.0 

3.0 

1.0 

4.0 

Bisti  #^ 

36.0 

1.0 

37.0 

30.0 

1.0 

31.0 

Johnson  Trading 

17.0 

2.0 

19.0 

14.0 

2.0 

16.0 

Post 

Star  Lake  East  #1 

61.0 

6.0 

67.0 

52.0 

5.0 

57.0 

Bisti  #1 

150.0 

150.0 

127.0 

127.0 

Bisti  #2 

64.0 

64.0 

54.0 

— 

54.0 

Catalpa  Canyon 

0.4 

8.0 

8.5 

.34 

7.0 

7.34 

Sundance 

4.0 

1.0 

5.0 

3.0 

1.0 

4.0 

Sarnson  Lake  #2/2 

11.0 

28.0 

39.0 

9.0 

.37 

9.37 

La  Plata  H'i 

2.0 

3.0 

5.0 

2.0 

2.0 

4.0 

La  Plata  m  i/ 

20.0 

20.0 

10.0 

10.0 

Star  Lake  East  LC^ 

64.0 



64.0 

21.0 

— 

21.0 

Crovvnpoint  t^E 

150.0 

150.0 

94.0 

94.0 

Crownpoint  East 

149.0 

129.0 

278.0 

124.0 

5.0 

129.0 

(HC/LC) 

Chico  Wash  South 

74.0 

6.0 

80.0 

63.0 

8.0 

71.0 

Tah-ha-bah  Vtell  £/ 

23.0 

— 

23.0 

12.0 

12.0 

Hogback 

5.0 

— 

5.0 

4.0 

— 

4.0 

Twin  Buttes 

68.0 

68.0 

30.0 

30.0 

Pinehaven  Bread 

7.0 

— 

7.0 

6.0 

6.0 

Springs  #1  Bread 

1.0 

1.0 

2.0 

1.0 

1.0 

2.0 

Springs  #2  ^/ 

10.0 

2.0 

12.0 

5.0 

2.0 

7.0 

Gainerco  #1   (LC) 

2.0 

1.0 

3.0 

3.0 

1.0 

4.0 

Gamerco  #2  DG)  a/ 

17.0 

19.0 

36.0 

8.0 

9.0 

17.0 

Samson  Lake  #1  §/ 

27.0 
1,940.4 

8.0 
975.0 

35.0 
2,920.5       1 

13.0 
,090.34 



13.0 

TaPAT.S 

565.37 

1,650 

Source:  USDI,  MMS  Tract  Delineation  Reports,  1982. 
Note:  3./  Underground  tracts 
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high- volatile  bituninous  C,  with  the  northern  Fruitland  coals  ^^enerally  somewhat 
higher  in  rank. 

PALEOlNlTOLOGY 

For  convenience  in  dlscussicn  of  this  resource,  the  EIS  Region  is 
divided  into  two  [Hrts:  the  Southern  Area,  which  contains  rocks  frar.  the 
Triassic  to  the  Upper  Cretaceous  period,  and  the  Northern  Area,  v;hich  contains 
rocks  from  the  Upper  Cretaceous  to  the  Cretaceous-Tertiary  period  boundary. 
Table  2-5  shows  the  separation  of  the  proposed  leasing  tracts  into  these  tvio 
areas.  The  funeral  stratigraphic  succession  and  fossils  are  illustrated  in 
Figure  2-3. 

Southern  Area 

The  stratigraphy  of  the  Dakota-riancos  transition  is  reviewed  by  Dane 
et  al.  (1971),  and  Hook  and  Cobban  (1979).  Several  units  of  the  Mancos  Shale 
are  c]uite  fossiliferous,  yielding  a  diverse  fauna  of  tnolluscs.  The  paleontology 
of  these  units  is  reviewed  by  Cobban  (1977a).  Additional  discussion  of  the 
paleontology  of  the  Dakota-Mancos  transition  can  be  found  in  Cobban  (1977b), 
Landis  et  al.  (1973),  and  Hook  and  Cobban  (1977). 

The  riancos  is  the  thickest  of  the  units  exposed  in  the  Southern  Area, 
with  a  thickness  of  up  to  2,300  feet  in  the  eastern  portions  of  the  Southern 
Area.  Thus,  while  the  unit  yields  a  diverse  fauna,  its  density  is  relatively 
low.  Fossils  tend  to  be  concentrated  in  particular  horizons,  such  as 
concretions  and  siltstone  interbeds.  It  is  clear  from  the  faunal  lists  derived 
from  literature  sources  that  intensive  collecting  fron  various  horizons  within 
the  !^ncos  would  result  In  a  diverse  and  biostratigraphically  valuable 
collection. 

The  Mesa  Verde  Group  is  subdivided  into  the  following  stratigraphic 
units  (in  ascending  order):  Gallup  SandstxDne,  Crevasse  Canyon  Forrnation,  Point 
Tjookout  Sandstone,  and  Menefee  Formation.  The  Gallup  Sandstone  is  a  potentially 
significant  fossiliferous  unit  that  cteserves  more  detailed  study.  A  list  of 
fossils  reported  from  the  Gallup  Sandstone  is  reviewed  in  Flessa  (19^1).  Most 
outcrops  of  this  sandstone,  v;hile  they  may  yield  fossils,  are  not  likely  to 
produce  collections  significant  enough  for  the  complete  protection  of  the 
exposure. 

Fossils  in  the  Crevasse  Canyon  Formation  are  rare  and  unstudied.  Of 
the  previously  discovered  localities  within  the  Crevasse  Canyon  of  the  Southern 
Area  (listed  in  Flessa  I98I),  only  one  is  noteworthy.  This  site  contains  the 
first  vertebrate  material  to  be  precisely  noted  from  the  Crevasse  Canyon.  The 
presence  of  coal  units  within  the  Crevasse  Canyon  and  the  known  presence  of 
plant  fossils  suggests  that  a  concentrated  paleobotanical  survey  v;ould  be  likely 
to  yield  important  plant  fossils. 

Little  detailed  stratigraphic  and  no  detailed  paleontological  work  en 
the  Menefee  Forrnation  have  been  done  within  the  Southern  Area.  In  areas 
previously  studied,  plant  fragrrents  are  the  most  commonly  reported  fossil 
material.  An  evaluation  of  the  potential  paleontological  significance  of  the 
Menefee  is  extranely  difficult  ^oecause  so  little  is  known  about  it.  A  previous 
survey  (Kues  et  al. ,  1977)  suggests  that  the  Menefee  may  yield  significant 
paleobotanical  material  ufxjn  close  inspection. 
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TAI1£  2-5 

SEPAPiATION  OP  PROPOSED  COAL  IrlASIfW  THACTS  IIJTO 
AhiEAS   FOR  PALEONTOLOGY  ANALYSIS 


Northern  Area 


La  Plata  n 
La  Plata  02 
Star  Lake  East 
Kirribeto  #1 
Kimbeto  ff?. 
Nageezl 
Gallo  V/ash  #1 
Gallo  Wash  ^2 
Bisti  #6/8 


ff2 


Bisti  ;yi| 

Johnson  Trading  Post 

Star  Lake  East  ffl 

Bisti  n 

Bisti  fl'2 

U  Plata  /<3 

La  Plata  #4 

Star  Lake  East  (LC) 


Southern  Area 


Lee  Ranch  East 

Lee  Ranch  Middle 

Lee  Ranch  West 

Divide 

itosfjah  #1 

Hospah  #2 

Gamerco  n   (HC) 

Catalpa  Canyon 

Sundance 

Sanson  Lake  #2/2 

Crowipoint  Northeast 


Cro^/npoint  East  (HC/LC) 

Chico  V^ash  South 

Tah-ha-bah  Well 

Hogback 

Twin  Buttes 

Pinehaven 

Bread  Springs  //I  and  #2 

Gamerco  #1   (LC) 

Ganerco  #2 

Sarnson  Lake  #1 
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Figure  2-3.    General  Stratigraphic  Section 


Li  thology 


Rock-Strat. 
Units 


Age 


Fossils 


Al  luvium 


Quaternary 


None  reported 


Zia  Sand 


Miocene 


Fossil  mammals,  principally 
rodents. 


Upper  part  of 

Galisteo 

Formation 


Late  Eocene 


Some  petrified  wood  and  fossil 
mammals,  mostly  ti tanotheres. 


San  Jose 
Formation 


Early  Eocene 


Diverse  vertebrate  faunas  of 
primitive  mammals,  turtles, 
crocodiles,  fish,  lizards, 
snakes,  and  a  bird.  Some  fresh 
water  gastropods  and  unionids. 
Rare  fossil  leaves  and  some 
petrified  wood. 


Nacimiento 
Formation 


Early  to 

Middle 

Paleocene 


Diverse  vertebrate  faunas  of 
mammals,  etc.  Some  fresh  water 
invertebrates,  wood  and  leaves. 


Ojo  Alamo 
Sandstone 


Earliest 
Paleocene 


Rare  fossil  mammals. 
Much  petrified  wood. 


Kirtland 
Shale 


Late 
Cretaceous 


Dinosaurs,  turtles,  crocodiles, 
and  other  vertebrates.  Leaves 
and  wood  locally  abundant. 
Some  fresh  water  invertebrates. 


Fruitland 
Formation 


Late 
Cretaceous 


Similar  to  Kirtland  some  brackish 
water  inverts  much  fossil  wood. 


Pictured  Cliffs 
Sandstone 


Late 
Cretaceous 


Marine  invertebrates  and  trace 
fossils. 


Lewis  Shale 


Late 
Cretaceous 


Bivalves,   ammonites,  and  other 
marine  invertebrates,  one 
mosasaur. 


Cliff  House 
Sandstone 


Late 
Cretaceous 


Marine  invertebrates  and  trace 
fossils,  sharks  teeth. 


(continued    on    next    page) 


(Figure    2-3    continued) 


Li  thology 


^^ 


if'*i<'l\r\!mmiJ 


Rock-Strat. 
Units 


Menefee 
Formation 


Point  Lookout 
Sandstone 


Crevasse 

Canyon 

Formation 


Gallup 
Sandstone 


ilancos 
Shale 


Dakota  Sandstone 


Morri  son 
Formation 


San  Rafael 
Group 


WJyv^jCil.  ^ 


Chinle 
Formation 


Age 


Late 
Cretaceous 


Late 
Cretaceous 
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Fossi Is 


Fossil  leaves  and  wood  common. 
Rare  vertebrates  (mostly  shark 
teeth  and  turtle  scrap)  and 
invertebrates. 


Marine  invertebrate  and  trace 
fossils. 


Some  fossil  leaves  and  wood. 
Rare  lower  vertebrate  and 
invertebrate  fossils. 


Marine  inverts  some  fossil 
I  eaves 


Great  Diversity  of  marine 
invertebrates,  especially 
ammonites  and  bivalves. 


Marine  inverts,  plants' 


Some  dinosaurs  and  petrified 
wood 


Brackish  water  invertebrates. 
Fish  in  Todilto  Limestone,  and 
rare  fossil  plants. 


Plant  and  lower  vertebrate 
fossils  locally  abundant. 


Generalized  composite  section  showing  formations  that  crop  out  in  the  EIS  Region. 
Fossils  listed  are  those  reported  from  the  literature  sources  pertaining  to  areas 
both  within  and  adjacent  to  the  EIS  Region.  There  are  regional  variations  in 
thickness  and  facies. 


KEY 


SANDSTONE 

CONGLOMERATE 

REDBEDS 

SHALE  Scale 


=  1 


COAL 

LIMESTONE 
y//^^//^     ALLUVIUM  &  BASALT 


300  feet 


UNCONFORMITY 


Northern  Area 

Late  Cretaceous  formations  in  this  area  fall  into  three  general 
environments:  off-shore  marine  deposits  (mainly  shale,  minor  sandstones  and 
limestones);  regressive  and  transgressive  shoreline  deposits  (usually 
sandstones);  and  continental  sediments  (generally  shales  and  sandstones 
representing  stream  or  swamp  environments  and  containing  more  organic  material, 
notably  coal).  By  far  the  largest  part  of  the  Northern  Area  contains  exposures 
of  the  Late  Cretaceous  Kirtland/Fruitland  Poraiation.  Its  off-shore  marine  and 
shoreline  deposits  all  contain  marine  invertebrate  faunas  of  varying  diversity, 
mostly  molluscan.  Other  discussion  can  be  found  in  the  BLM's  Chaco-Ssin  Juan 
Planning  Unit  Resource  Analysis  —  Update  for  Coal  (USDI,  BUA  19bOb).  A  review 
of  the  flora  and  fauna  of  the  Late  Cretaceous  is  given  in  Kues  et  al.  (1977), 
and  Lucas,  Rigby  and  Kues,  eds.   (I9BI). 

The  Kirtland/Fruitland  Formation  has  received  special  attention 
because  of  its  vertebrate  faunas.  This  formation  and  the  PJacimiento  contain  an 
almost  unparalled  record  of  one  of  the  most  imix)rtant  episodes  in  the  history  of 
life  —  Uie  abrupt  change  from  domination  of  terrestrial  communities  by 
dinosaurs  to  domination  by  mammals. 

SOILS 

Soils  for  the  39  tracts  are  represented  by  3  groups  and  13  as- 
sociations, with  snail  occurrences  of  other  soils  (refer  to  Table  2-6).  These 
soils  are  derived  from  alluvial,  eolian,  and  residuum  sandstone  and  shale.  They 
are  found  on  uplands,  mesas,  benches,  hillsides,  fans,  valley  sideslopes,  and 
valley  bottoms.  Soil  textures  are  represented  by  sands,  loams,  and  clays.  Soil 
depths  run  from  stiallow  (+15  inches)  to  deep  (+40  inches),  and  soil  colors  range 
fran  browns  to  grays.  Permeability  is  slow  to  rapid,  with  r\inoff  high  to  low. 
Sane  of  the  soil  associations  have  inclusions  of  soils  with  gravelly  substrata, 
alkali-affected  areas,  rocklands,  and  badlands. 

Soil  data  for  the  39  tracts  was  taken  from  the  Soil  Survey  of  San 
Juan  County,  New  Mexico,^  Eastern  Part  (USDA,  SCS  BIA,  BR  and  m  Agricultural 
Experiment  Station  1980)  and  the  Chaco-San  Juan  Planning  Unit  Resource 
Analysis— Update  for  Coal  (USDI,  BLM  1980b). 

RECLAMATION  POTOnTTIAL 

Reclamation  potential  is  high  for  underground  mines  and  low  to 
moderate  for  surface  mines  in  the  FAS  Region.  Reclamation  may  be  limited  for 
some  of  the  tracts  because  of  soil  characteristics  found  within  certain  land 
types.  The  amount  of  these  soil  types  and  their  liJTiitatlons  for  reclamation 
will  not  be  fully  known  until  soil  surveys  are  conducted  on  t)ie  ccmpetitive  coal 
lease  tracts  and  reclamation  plans  submitted  and  implemented  by  companies. 

However,  it  is  possible  that  reclamation  csin  be  enhanced  on  the  land 
types  (discussion  follows)  to  a  moderate  level  (or,  in  some  instances,  better) 
if  soil  characteristics  and  textures  are  changed  or  altered  to  produce  more 
favoi^able  corxJitions  for  plant  revegetation.  Deep,  coarse-textured  soils  can  be 
mixed  with  fine- textured  soils  to  create  a  better  matrix  for  plant  regrowth. 
Sandstone  outcrops  found  in  badland  areas  can  be  ground  up,  then  mixed  or 
layered  with  the  unproductive  soils  to  produce  a  better  situation  for 
revegetation.  In  active  dune  areas,  sandy  soils  can  be  added  to  saline-sodic 
soils  to  change  the  salt/sodium  exchange  levels  through  mixing  and  layering. 
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Irrigation  can  also  be  used  to  supplement  natural  rainfall  during 
critical  growing  periods  and  enhance  re vegetation  potential  on  the  tracts. 
Successful  revegetation  has  occured  in  the  region  at  the  San  Juan,  McKinley,  and 
Navajo  Mines  with  the  aid  of  irrigation. 

Soils  found  within  badland  areas  include  Soil  Association  1,  4,  6,  and 
8  through  13  on  Table  2-6.  These  soils  are  shallow  and  poorly  developed,  and 
are  considered  to  be  unsuitable  as  a  source  of  planting  rnedia  by  theraselves. 
Sparse  vegetation  and  barren  areas  are  found  on  these  soils,  with  natural 
fertility  and  organic  rnatter  very  low.  Soil  textures  are  generally  clays; 
restricted  permeability,  high  salinity,  severe  erosion  hazards,  and  excessive 
slopes  are  characteric.  Rough  topography  and  deep  drainage  channels  can  be 
found  in  these  areas. 

Soil  Associations  1,  2,  M  amd  6  through  13  (Table  2-6)  are  found 
within  rockland  areas.  These  soils  are  highly  variable,  having  textures  ranging 
from  sands  to  sandy  loams.  They  are  generally  shallow  and  poorly  developed. 
Considered  unsuitable  as  planting  media,  these  soils  have  very  low  natural 
fertility  and  organic  matter,  and  erosion  potential  from  wind  and  water  is  high. 
The  percentage  of  occurrence  of  rockland  areas  within  the  proposed  lease  tracts 
runs  fran  3  to  27  percent. 

Some  soils  found  in  valley  areas  are  considered  unsuitable  for 
planting  media  by  themselves;  organic  matter  and  natural  fertility  is  very  low. 
(Refer  to  Soil  Associations  6  through  9  and  11  through  13  in  Table  2-6.)  These 
are  saline-sodic  soils  with  scattered  s{)arse  vegetation  and  barren  areas.  Found 
on  nearly  level  or  very  gently  sloping  areas,  these  soils  have  developed  fran 
streamflow  deposits  except  for  very  shallow  sandy  windblown  material  in 
scattered  areas.  Textures  usually  range  from  loamy  sand  to  cLay.  Permeability 
varies,  but  where  a  high  amount  of  sodium  occurs,  moisture  penetration  is  very 
restricted  or  eliminated.  Sodiiom  levels  are  sotnetimes  high  in  both  surface  and 
sub-soils,  ranj^ing  frcm  15  to  50  percent  of  the  exchange  capacity  (refer  to  the 
Glossary). 

Soils  found  .'/ithin  active  dunes  (Soil  Associations  1,  3,  6  through  8, 
and  10  through  13  in  Table  2-6)  are  considered  unsuitable  for  planting  media. 
These  areas  consist  of  undulating  ridges  and  small  hills.  Soils  are  generally 
barren  and  subject  to  severe  wind  erosion,  with  a  very  low  natural  fertility 
level  and  an  organic  matter  content  of  nearly  zero.  Textures  are  usually  fine 
sand  and  sand.  These  soils  have  excessive  permeability  resulting  in  low 
water-holding  capacity  and  little  water  availability  for  plant  growth. 

Soils  found  in  stream  and  drainage  channels  (all  Soil  associations  in 
Table  2-6)  are  considered  unsuitable  for  planting  media  by  themselves.  These 
soils  are  composed  of  deposits  associated  with  major  drainage  systems.  Natural 
fertility  level  is  very  low,  and  water-holding  capacity  is  very  poor.  Textures 
are  usually  sandy  with  deposits  of  gravel  and  cobble.  These  soils  are  subject 
to  severe  wind  erosion  and  are  usually  barren. 

Coarse- textured  soils  (all  soil  associations  in  Table  2-6)  have 
reclamation  limitations.  Natural  fertility  level  is  very  low  and  organic  natter 
content  Is  nearly  zero.  Soils  depths  range  from  13  to  60  inches,  with  texture 
from  sand  to  loamy  sand.  These  soils  have  high  permeability  rates,  resulting  in 
low  water-holding  capacity.  Plant  growth  is  mainly  dependent  on  precipitation 
because  available  water  within  the  plant's  root  zone  is  limited.  The  lack  of 
plant  growth  results  in  active  ulnd   erosion. 
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Pine-textured  soils  (all  soil  associations  in  Table  ?.-G)  also  liave 
reclamation  limitations.  Natural  fertility  and  organic  matter  is  very  low. 
Soil  depths  range  from  10  to  more  Uian  40  inches,  and  textures  range  from  silty 
clay  loam  to  clays.  These  soils  have  high  runoff  rates  resulting  in  low  water 
Intake.  Water  found  in  fine- textured  soils  is  often  near  the  surface  and  lost 
to  plant  growth  because  of  evajxjration.     VJind  erosion  is  high  for  these  soils. 

Soil  data  regarding  reclaiTiation  was  taken  fran  the  sources  cited  above 
in  the  soils  section  of  this  chapter,  and  the  DLM's  Energy  Mineral 
Fiehabilitation  Inventory  and  Analysis  (EF'll-ilA)  reports  dating  from  I976  through 
1981. 

WATER  RESOURCES 

Surface  Water 

(Please  refer  to  the  last  section  of  this  diapter.) 

Ground  Water 

The  EIS  Region  coincides  approximately  with  the  San  Juan  Structural 
Basin  as  defined  by  Kelley  (1951);  this  basin  is  larger  tlian  either  the  San  Juan 
River  Basin  or  the  San  Juan  Underground  Vteter  Basin  declared  by  t.^ie  New  Mexico 
State  Engineer  (refer  to  figure  2-4). 

Generally  the  bedrock  aquifers  crq)  out  on  the  topographically  and 
structurally  higher  margins  of  thie  basin  and  dip  underground  towards  the 
central,  lowest  {oart  of  the  basin  (refer  to  Figure  2-5).  Alluvium  (valley  fill 
deposit)  occurs  in  most  of  the  stream  channels  of  the  basin. 

Most  recharge  to  the  bedrock  aquifers  occurs  where  their  outcrops  are 
crossed  by  streams.  Water  in  bedrock  aquifers  flows  fran  recharge  areas  (where 
it  occurs  under  water-table  conditions)  generally  downdip  towanJs  the  basin 
center  (where  it  occurs  under  artesian  conditions).  Movanent  of  ground  water 
between  aquifers  may  occur  via  numerous  faults  that  exist  throughout  the  basin. 
Water  in  alluvium  flows  downslope  in  the  same  directions  as  streamflow. 

Natural  discliargs  of  ground  water  from  San  Juan  Stnactural  Basin 
aquifers  generally  occurs  as  the  water  moves  towards  t\)e  Four  Corners  region  and 
the  Rio  Grande  Valley;  sorns  ground  water  moves  southwest  towards  the  Puerco 
River,  near  Gallup  (refer  to  Figure  2-H).  Lyford  (1979)  provides  an  excellent 
general  description  of  San  Juan  Basin  ground  water  hydrology.  Stone,  et  al.  (in 
press)  present  detailed  information  about  this  l^ydrology. 

Wells  can  be  used  to  supply  water  for  stock  use  in  most  of  the  San 
Juan  Structural  Basin,  but  yields  are  frequently  small  and  water  quality  is 
commonly  marginal.  At  least  20  bedrock  geologic  layer's  are  known  to  yield  water 
to  wells. 

Water  Quality 

The  quality  of  ground  water  in  the  EIS  Region  generally  ranges  from 
fresh  to  rtoderately  saline  (classification  of  Swenson  and  EBaldwin,  1965).  In 
many  areas  of  the  San  Juan  Structural  Basin,  the  total  dissolved  solids  con- 
centration exceeds  the  Environmental  Protection  Agency's  recommended  limit  of 
1,000  milligrams  per  liter  (mg/1)  for  potable  water  (EPA     1972). 
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Figure  2-4 

-^RUCTURAL  ELEMENTS  OF  THE  SAN  JUAN  BASIN 
LOCATION  OF  THE  EIS  AREA,  AND  GENERALIZED 
DIRECTIONS  OF  GROUND-WATER  MOVEMENT 
(INDICATED  BY  ARROWS) 

Source:       Modified     from     Lyford,    1979. 
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The  quality  of  water  in  bedrock  aquifers  is  commonly  best  near  the 
outcrop,  or  recharge,  areas  of  those  aquifers.  Water  quality  tends  to  decrease 
with  distance  fran  outcrops  because  the  water  dissolves  riiinerals  in  the  rocks  as 
it  flows  through  them.  These  v/ater  quality  trends  have  been  shown  by  Lyford 
(1979)  and  Craigg  (198O). 

The  quality  of  water  in  tJie  alluvium  is  generally  better  than  tliat 
from  bedrock  aquifers.  Dissolved  solids  concentrations  range  from  less  than 
1,000  mg/1  in  headwater  areas  to  more  than  2,000  mg/1  in  downstream  reaches 
(Lyford,  1979).  Table  2-7  su'nnarizes  water  quality  data  for  major  aquifers  in 
the  San  Juan  Structural  Basin. 

Aquifers  Associated  with  EIS  Region  Coal  Tracts 

The  tracts  are  located  in  three  hydros tratigraphically  distinct  areas 
at  the  San  Juan  Structural  Basin.  These  three  areas  coincide  with  the  outcrops 
of  the  ttiree  main  coal- bearing  geologic  units  in  the  basin.  These  units  are  the 
Pruitland  Fomation  coal  trend  (Star  LaJce-Bisti  regions),  Menefee  Fonnation  coal 
trend  (Torreon-Arroyo  Chico-Lee  Ranch  regions),  and  the  Henefee-Crevasse  Canyon 
Formation  coal  trend  (Crownpoint-Crallup  regions).  Different  aquifer  conbina- 
tions  underlie  each  of  these  areas.  Shoemaker  and  Stone  (1976)  identified  major 
and  minor  potential  aquifers  associated  with  these  three  regions. 

Major  potential  aquifers  underlying  the  Fruitland  coal  trend  are  the 
Gallup  Sandstone  west  of  R.  11  W.  (of  Cretaceous  age),  the  Westwater  Canyon 
Member  of  the  Morrison  Forrration,  and  the  Entrada  Sandstone  (both  Jurassic). 
Minor  potential  aquifers  are  the  Pictured  Cliffs,  Cliff  House,  Point  Lookout, 
and  Dakota  Sandstone  (all  Cretaceous). 

Major  potential  aquifers  in  the  Menefee-Crevasse  Canyon  coal  trend 
(Shomaker  and  Stone,  1976)  are  the  Dalton  Sandstone  Member  of  the  Crevasse 
Canyon  Formation,  "stray"  sandstone,  Gallup  Saindstone  (all  Cretaceous),  and  the 
Westwater  Canyon  Member  of  the  Morrison  Formation  (Jurassic).  One  minor 
potential  aquifer  is  the  Dakota  Sandstone  (Cretaceous).  The  Point  Lookout 
Sandstone  (Cretaceous)  should  also  be  considered  as  a  minor  potential  aquifer 
for  this  coal  trend. 

The  coal-bearing  formations  themselves  are  also  important  aquifers 
locally.  The  Ojo  Alamo  Sandstone,  Nacimiento  Formation,  San  Jose  Formation  are 
potential  aquifers,  especially  along  the  Fruitland  Fonaation  coal  trend. 
Quaternary  alluvium  is  an  important  local  aquifer  in  all  the  EIS  l-tegion. 
Hydrogeologic  characteristics  and  water-quality  data  for  these  aquifers  are 
summarized  in  Tables  2-7  and  2-8. 

Water  Use 

Ground  water  in  the  EIS  Region  is  withdrawn  for  various  purposes,  the 
most  predominant  of  which  include  uranium  mine  dewatering  (mostly  from  the 
Westwater  Canyon  Member  of  the  Morrison  Formation),  milling  of  ore,  various 
industrial  activities  municipal  supplies,  rural  domestic  needs,  and  livestock 
v/atering. 

Legal  constraints  are  placed  on  tte  use  of  ground  v/ater  in  the  region. 
Use  is  administered  by  the  New  Mexico  State  Engineer,  who  has  declared  four 
underground  water  basins  within  the  San  Juan  Structural  l^asin.  These  are  the 
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TABLE  2-7 

HYDROGEOLCXJIC  CHAHACTEHIS'ITCS 
OF  r^AJOR  AQUIFERS  IN  'HE  SMI  JUATl   BASlri 


Transnissivity  ^/'  Sf^eciric 


Aquifer 


FoniTation 
Thickness 
(ft) 


(ft2/jay) 


Capacity^/ 
(■-;al/nil'n/ft) 


Alluvium 


San  Jose  Fortnation 
rjacimiento  Formation 
Ojo  Alajno  Sandstone 
Fruitland  Formation 
Pictured  Cliffs  Sandstone 
Cliff  House  Sandstone 
fienefee  Formation 
Point  Lookout  Sandstone 
Crevasse  Canyon  Formation 
Gallup  Sandstone 
Dakota  Sandstone 
Westwater  Car;yon  Member 
of  riorrison  Formaticn 
Entrada  Sandstone 


0-100 

>40,000 
(Along  San  Juan,  La 
Plata,  and  Animas 
Rivers) 

<1,000 
(Along  eptemeral 
streamij) 

0-3,000 

<150 

800-2 ,000 

0-^00 

57-165 

0.2-1.02 

0-500 

75-375 

0.02-0.07 

<50-100 

0.05-0.12 

100-2,000 

25-50 

0.03-1.38 

75-350 

<50-100 

0.07-1.12 

100-1,000 

<50-100 

0.03-0 .64 

(>-500 

<1 00-270 

0.03-'l.7 

0-250 

0.05-0.2 

50-800 

36-510 

0.27-1.6 

50-400 

<50-300 

0.02-3.5 

Source:     USDI,  BIA  1980;   USDI ,  F3LM  1979;   Lyford  1979;  Woodward-Clyde  19^2;  Craigg 
1980. 

Note:     ^/  Refer  to  Glossary  for  a  definition  of  these  terms. 
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San  Juan,  Bluewater,  Gallup,  and  Rio  Grande  Underground  Water  Basins.  Once  an 
area  has  been  designated  as  an  underground  water  basin,  permits  rnust  be  obtained 
from  the  State  En^^ineer  before  ground  v/ater  may  be  appropriated.  Pennits  are 
issued  only  after  public  notice  and  are  subject  to  protest  by  parties  holding 
prior  existing  water  rights. 

Floodplains 

The  Federal  Insurance  Administration  (FIA)  has  mapped  the  floodplains 
associated  with  each  major  drainageway  in  the  EIS  Region.  Table  B-1  in  Appendix 
B  summarizes  approximate  floodplain  acreages  for  these  drainageways ,  based  on 
the  FIA's  Flood  Hazard  Boundary  flaps,  'loodplain  acreages  are  approximate  and 
were  calculated  only  for  those  tracts  identified  as  surface  mineable  by  the 
Minerals  ?1anagement  Service.  For  maps  showing  the  areal  distribution  of 
floodplains  within  each  surface-mineable  tract,  the  reader  is  referred  to  file 
material  in  the  Blil  Fannington  Resource  Area  Office. 

Developrient  in  floodplains  is  uncommon,  but  visually  consists  of 
fencelines  or  shallow  wells  completed  in  alluvium.  Single-family  dwellings  may 
exist  in  some  floodplain  areas. 

VT^GETATIOMAHREATENED,  ErroANGFRhX  Am  f>PECIAI.  INTl'HEST  PLArJTSA.I'/l-:STOCK  GRA/jriG 

Vegetation 

Vef^tation  for  the  39  tracts  is  represented  by  11  vegetation  tyjDes. 
The  vegetation  types  are  sagebrush,  pinyon  juniper,  grassland,  greasev/ood, 
fourv^ir%;  saltbush,  salt  flats-halophytic,  riverwash-wetland,  duneland,  {X)nderosa 
pine,  badland  and  rock  aitcrop.  These  vegetation  ty[jes  are  discussed  in 
Appendix  C.  For  more  information  about  the  occurrence  of  these  vegetation 
types,  refer  to  the  Chaco-San  Juan  Planning  Unit  Resource  Analysis — Update  for 
Coal   (USDI,    RLM  1980bTi 

Threatened,  Endangered  and  Special  Interest  Plants 

There  are  no  known  {X)pulations  of  federally  llstec]  threatened  or 
endangered  plant  species  in  t.he  EIS  Region.  A  19 82  printout  fran  the  New  Mexico 
State  Heritage  Program  shows  no  location  of  these  species  in  the  region,  but 
identifies  Astragalus  wingatus,  a  state  sensitive  species,  on  the  Catalpa  Canyon 
and  Hogback  tracts. 

Livestock  Grazing 

Livestock  grazing  has  been  historically,  and  is  presently,  the  primary 
use  of  EIS  Region.  On  inost  of  the  community  allotments  within  the  region,  the 
majority  of  operators  are  individual  Navajo  family  units  who  run  small  bands  of 
sheep  and  opats.  Many  operators  reside  on  or  near  the  allotment(s)  their 
livestock  graze,  and  herd  their  livestock  to  and  from  their  dwellings  daily. 
More  information  concerning  these  allotments  is  on  file  at  the  Fannington 
Resource  Area  Office  and  the  hBIA  office  in  Crownpoint. 

The  complex  surface  ownership  pattern  in  the  EIS  Region  has  severely 
limited  livestock  management  by  the  BLM.  Only  Uiose  public  land  blocks  with 
little   or  no   interspersed  Indian   allotted    lands   are    currently   iianaged    by    the 

BLM. 
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Indian  grazing  allotments  with  small  scattered  tracts  of  public  lands 
are  administered  by  the  Bureau  of  Indian  Affairs  (3IA)  through  a  cooperative 
agreement  /d.tn  the  BLM.  The  BLM  leases  these  allotments  to  the  Navajo  Tribe, 
and  has  set  carrying  capacities  for  the  public  lands  within  the  allotments. 
Because  of  trie  complex  land  pattern  and  special  rulings  under  which  the  BIA 
allotfients  are  administered,  the  BLM  has  no  knowledge  of  actual  livestock 
operators,  livestock  numbers,  class  of  livestock,  or  range  developments  on  many 
of  these  allotments. 

'^LDLIFEAlUiEATErJED  OH  ENDANCxERED  AfJIMALS 

The  BLM  and  the  State  of  New  Mexico  have  not  identified  critical 
habitat  in  the  EIS  Region  for  any  wildlife  species.  In  Uie  southern  portion  of 
the  region  (the  area  encompassing  all  the  tracts  except  the  La  Plata  tracts), 
relatively  few  big  game  and  non-game  animals  occur  except  during  tiie  migration 
of  song  birds.  No  riparian  and  little  cottonwood-type  habitat  associated  with 
wastes  exists  in  tte  EIS  Region.  A  list  of  wildlife  found  in  tte  region  may  be 
founti  in  tte  Chaco-San  Juan  Planning  Unit  Resource  Analysis — Update  for  Coal 
(USDI,   BLM  1980b)  on  file  at  the  BLM  Rinnington  Resource  Area  Office. 

In  tte  norttern  part  of  t>ie  EIS  Region,  tte  BLM  has  identified 
imix)rtant  mule  deer  and  elk  winter  range.  Approximately  200  acres  of  this  range 
is  found  on  tte  I^a  Plata  #1  Tract,  and  105  acres  exist  on  tte  La  Plata  H2  Tract. 

Within  tte  PRLA  Area,  five  raptor  nesting  sites  have  teen  identified 
(Appendix  A-7),  and  on  tte  competitive  coal  tracts  outside  the  PRLA  Area,  two 
raptor  nesting  areas  were  found   (Appendix  A-cS). 

No  habitat  for  federal  threatened  or  endangered  wildlife  species  has 
been  Identified  in  tte  biological  assessment  prepared  for  Section  7  Consultation 
(Endangered  Species  Act  of  1973)  with  tte  U.S.  Fish  and  V/ildlife  Service  (refer 
to  Api:)endix  D).  liowever,  ix)tential  habitat  exists  for  the  black-footed  ferret. 
A  black- footed  ferret  survey  was  conducted  by  a  biologist  employed  by  tte  Public 
Service  Company  of  New  Mexico  on  a  Gunnison's  white-tailed  prairie  dog  tov/n  of 
approximately  ^00  acres  in  size  (T.  22  N.,  R.  12  W.,  Sections  2,  3).  No  ferret 
sigi  or  activity  v/as  found  (Berger,  19'^1,  personal  comnunication).  Neither  did 
biologists  working  for  BIO/'/VEST,  Inc.  (19B2)  report  ferret  sign  or  activity  at 
other  locations. 

A  small  spring  on  the  Johnson  Trading  Post  Tract  provides  important 
hal)ltat  for  roosting  long-eared  owls  and  for  migrating  songbirds. 

CULTURAL  }^:SOURCES 

Cultural  resources  consist  of  tte  fragile  and  nonrenewable  remains  of 
past  human  activity,  occupation,  or  endeavors.  These  endeavors  are  reflected  in 
districts,  sites,  structures,  buildings,  objects,  artifacts,  ruins,  works  of 
art,  and  natural  features  important  in  hunan  events.  Cultural  resources  span  a 
period  of  at  least  12,000  years.  Archaeologists  have  divided  tiiis  period  into 
five  tem[Joral/cultural  periods  in  the  San  Juan  Basin. 

Tl:ie  earliest  evidence  of  humankind  in  the  San  Juan  Basin  is  from 
Paleolndian  sites  (10,000-5,000  B.C.).  These  sites  indicate  a  cultural 
adaptation   to    the   hunting   of   Pleistocene   animals,    including  extinct    bison   and 
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nammotri,    the   huntirv-'  of   snaller   t^me,    and    the  pothering  of  wild  edible  plants. 

The  erid  of  the  Pleistocene  and  bef^inninr,  of  the  Iiolocene  are  partially 
marke<j  by  the  extinction  of  the  Larimer  animals,  alon?^  with  a  climatic  change. 
Archaic  period  (5,000  B.C.  -  A.D  1)  sites  show  an  enphasis  on  the  huntina;  of 
smaller  gatf^  and  a  greater  imfx^rtance  placed  on  the  ?^thering  of  plants. 

The  transition  towards  a  sedentary  lifestyle  and  the  adaptation  of 
horticulture  nark  the  beginninj';  of  the  Anasazi  culture  (A.D.  1-  A.D.  1300).  The 
Chacoan  Anasazi  culture  was  nresent  throu>4"iout  the  San  Juan  3asin  between  A.D. 
900  and  A.D.  1200.  This  cultural  system,  included  at  least  ^0  comrrunities  and 
numerous  s:naller  sites  besides  the  oueblos  within  Chaco  Canyon.  The  outlying 
comunities  contained  multi-story  striictures  rangini:;  in  size  from  10  rooms  to 
100,   while  at  Chaco  Canyon,   pueblos  containia''  over  800  rooms  were  built   . 

riuch  of  the  oan  Juan  Basin  was  abandoned  between  A.D.  1300  and  1500, 
when  the  Navajo  Indians  entered  fran  the  north-northeast.  The  final  cultural 
icroup  to  enter  the  basin  v;as  the  Curo-Arrsricans  in  about  1550,  led  by  Spanish 
missionaries  and  explorers.  Later  came  Spanish  and  Aaglo  settlers.  I-^jrther 
data  on  the  cultural  seouence  in  the  San  Juan  IVisin  can  be  obtained  in  USDI,  BL"' 
(1979c),  Huse  et.  al.  (1978),  Ilagers  (1979),  Delaney  and  Dosh  (I9BI),  and  Kemrer 
(1981). 

As  shovm  in  Table  2-9,  231  sites  have  been  recorfied  on  the  competitive 
coal  lease  tracts  containing  federal  coal  or  federal  surface.  Of  these,  130  are 
prehistoric,  I'^l  are  historic  and  3  "re  sites  of  unknov/n  affiliation.  Between  5 
and  10  percent  of  the  V.l'S  Region  underlying  federal  coal  has  been  inventoried 
for  cultural  resources. 

Site  densities  have  been  estimated  for  each  tract,  using  a  predictive 
model  (develooed  for  the  PJA  by  the  F.SCA-Tech  Corporation  in  I9BI)  and  \ar\orr\ 
site  densities  fran  surrounding  areas.  Between  1,727  and  2,295  sites  are 
predicted  on  these  tracts.  (Sites  predicted  to  occur  in  the  areas  of  private 
coal  are  not  included.)  Additional  sites  will  likely  be  located  ciuring  the  BUI 
Chacoan  Roads  project  conducted  during:  t!ie  summer  of  1982  (in  press),  but  data 
frcn  this  project  is  unavailable  at  this  time. 

Of  the  231  recorded  sites,  ^40  contain  evidence  of  more  than  one 
component  (refer  to  the  Glossary),  37  have  two  components,  and  3  have  three 
comjxinents.  Sites  recorded  on  the  tracts  represent  four  of  the  five  temiporal/ 
cultural  periods.  Althou'-'i^  no  Paleolndian  sites  are  Voaown  tx)  nave  been  recorded 
on  the  tracts,  a  portion  of  the  indeterminate  lithic  scatters  (lithic  scatters 
without  diagnostic  artifacts)  ray  have  been  irnde  by  Paleolndians.  A  site 
containing?;  a  Piano  point  (7,500-5,000  B.C.)  has  been  found  within  2  miles  o.f  the 
Star  Lake  VJest  tract,  and  it  is  oredicted  that  Paleolndian  sites  rnay  occur  on 
the  tract. 

F,i,r:;hiteen  of  the  recordec]  components  have  been  assigned  to  the  Archaic 
period,  and  additional  Archaic  sites  ray  be  represented  in  the  indeterminate 
lithic  scatters.  The  majority  of  the  recorded  components  contain  either 
diagnostic  projectile  points  or  millia:';  stones.  The  area  between  Bisti  and  Star 
Lake  has  been  identified  as  an  oppor'tunity  area  for  Archaic  culture  study  due  to 
the  concentration  of  sites,  liesearch  here  rnay  provide  Importcint  archaeoloj^ical 
riata  on  the  Archaic  occupation  of  the  San  Juan  Basin. 
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The    '37  'Vna.Scii^i     comronfinte    date    fran    Rasketinaker    TI     (A.D.     1-500) 

throur^i  Pue'olo  III  (A.D.    1100-1300),    with  the  highest   frequency  bein^,  Pueblo  II 

(A.D.    900-llDO).  A    rortiori  of   the    in:^e terminate    lithic    scatters    rna.v    also   be 
Anasazi. 

Durint-;  the  Honito  Phiase  of  the  Anasazi  period,  outlyirx?'.  sites  across 
the  San  Juan  Basin  were  connectea  t/)  Chaco  Canyon  by  an  extensive  netv/ork  of 
roadways.  ArchaeolOi:';ists  are  only  ber,innin,'-,  to  realize  the  complexities  of  this 
site  and  road  netv;ork,  which  is  sometimes  called  the  "Chaco  Phenomenon."  The 
rriajor  sites  alon;-';  these  roads  and  other  larr.e  Bonito-f)hase  sites  ar^  referred  to 
as  "Chacoan  Outliers." 

Tne  Pierre's  Ruin  Comrriunity,  a  Chacoan  outlier,  is  jHrtially  within 
the  IJafTeezi  Tract  (refer  to  ^i;:^ure  2-6).  A  total  of  'l40  acres  has  been  included 
as  a  protection  site  under  Public  Law  9C-550,  and  M20  acres  of  the  protection 
site  plus  an  additional  5'tO  acres  have  been  nominated  to  the  National  Register 
of  'listoric  Places.  An  additional  5B0  acres  are  prooosed  for  incliislon  into 
?,L,  96-550.  Of  this  5'^0  acres,  160  acres  are  within  the  ?Jational  Re.'^ster 
naninntion  area.  The  BCl  and  the  National  Park  Service  have  discussed  the 
possibilities  of  developin-^  the  Pierre's  Ruin  Canmunity  for  visitor  inter- 
pretation alonr;  with  Chaco  Canyon  (the  Chaco  Culture  iJational  Historical  Park) 
anrl  the  Chacoan  Outliers. 

■lany  or  the  outliers  and  smaller  Anasazi  fanninr,  communities  and  sites 
are  located  in  or  adjacent  to  areas  of  productive  a-^ricultural  soils  (Loose, 
1978).  It  is  predicted  that  faririnr:!;  communities  or  sites  ;nay  occur  on  the  11 
can|::)etitlve  lease  tracts  containing  productive  a.n;ricaltural  soils. 

Two  prehistoric  Chacoan  roads  pass  through  five  tracts:  Nafreezi,  Lee 
fianch  West,  Crovmpoint  Northeast,  Hospah  ^1,  and  Crownpoint  East.  ArclTaeo- 
loglc<il  surveys  of  the  road  sentiments  on  the  Na,t?;eezi  Tract  and  areas  north  and 
south  of  Chaco  Canyon  have  recorded  several  small  sites  associated  with  the 
roads  and  definable  road  segnents  (USDI,  BLM  in  press).  The  features  and 
definable  segments  have  been  assigned  site  numbers,  but  the  roads  themselves  do 
not  have  numbers. 

The  9B  Navajo  canponents  date  fran  the  post-Cobernador  phase  (A.D. 
I753-IH68)  and  the  Ilerding-Raidirr/Post-Rosque  Redondo  phase  (A.D.  I8OO-IB8I)  to 
the  present.  Earlier  Nava.jo  sites  are  Imcvm  to  occur  outside  of  the  canpetitlve 
lease  tracts  and  may  occur  in  them.  Like  the  above  prehistoric  sites,  early 
Navajo  sites  iTiay  account  for  a  portion  of  the  indeterminate  lithic  scatters. 
Navajo  sacred  sites,  gravesites,  and  currently  occupied  sites  are  discussed  in 
the  American  Indian  Concerns  section  of  this  chapter. 

Euro-American  sites  consist  of  Hispanic  and  undifferentiated  historic 
sites.  T^ive  Hispanic  components  have  been  recorded.  They  are  in  the  Divide 
and  Lee  Ranch  tracts.  The  undifferentiated  historic  sites  include  habitation 
sites,  temporary/seasonal  usage  sites,  trash,  and  any  other  feature  to  which 
cultural  affiliation  could  not  be  assigned. 

Three  additional  components  have  been  recorded  for  which  a  culture  or 
time  period  could  not  be  determined.  They  are  considered  sites  of  unknov/n 
affiliation. 
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VISUAL  i^lESOURCES 

Most  of  the  coal  tracts  under  consideration  in  this  SIS  are  within  tfie 
Chaco  Planning  Unit,  which  is  characterized  by  low,  rolling  grass-sage  terrain 
with  interspersed  tadlands,  mesas,  and  washes.  In  accordance  with  the  Visual 
Resource  Inventory  and  Evaluation  System  (USDI,  BLi'4  1978),  visual  resource 
management  (VRM)  classes  have  been  established  for  this  Planning  Unit. 

All  of  the  competitive  coal  lease  tracts  in  the  Chaco  Planning  Unit 
are  either  VRM  Class  III  or  IV  (refer  to  the  Glossary  for  definitions),  although 
a  few  of  them  are  important  from  a  scenic  standpoint  due  to  associated 
recreation  values.  These  include  the  Bisti  f^?.y  ttU,  and  #8  tracts  and  Chico  Weish 
South.     (Refer  to  Visual  B  for  VRM  classes.) 

Pour  of  the  tracts  (La  Plata  #\  througn  H^)  are  located  in  the  San 
Juan  Planning  Unit;  no  VRM  classes  have  been  established  in  this  Planning  Unit. 
These  tracts  are  in  the  La  Plata  Valley  away  from  the  river.  This  area  is 
characterized  by  pastureland  with  scattered  piny on- Juniper;  the  scenic  quality 
is  not  especially  high. 

All  of  the  BLM's  Wilderness  Study  Areas  (V/SAs — refer  to  the  next 
section  of  this  chapter)  are  designated  as  VK^  Class  II  Areas.  If  the  decision 
is  made  not  to  designate  the  Ah-shi-sle-pah  WSA  as  wilderness,  it  would  revert 
to  being  Class  III  and  r/  lands. 

WILDERNESS 

Four  V/ildemess  Study  Areas  (WSAs)  lie  within  the  EIS  Region,  the 
Bisti  (refer  Map  2-2),  the  De-na-zin,  the  Ah-shi-sle-pah  and  the  Ignacio  Chavez 
(refer  to  Map  2-3).  The  BLM  has  recanrnended  wilderness  designation  for  the  Bisti 
and  De-na-zin  WSAs,  while  the  Ah-shi-sle-pah  V/SA  is  not  being  recommended  for 
inclusion  into  the  National  Wilderness  Preservation  System.  •  The  Bisti. 
De-na-zin,  Ah-shi-sle-pah  Proposed  Wilderness  Areas  EIS  (USOl,  BU4  1982b) 
contains  detailed  information  about  these  thiree  WSAs.  Studies  on  the 
suitability  of  wilderness  designation  for  the  Ignacio  Chavez  V/SA  are  being 
conducted  separately,  and  no  recommendations  have  yet  been  made. 

RECREATIOrJ 

Recreation  use  on  public  land  in  the  EIS  Region  consists  mostly  of 
dispersed  activities  such  as  hunting,  backcountry  use,  fossil  collecting, 
si^tseeing,  and  off-road  vehicle  use.  Actual  recreation  use  data  for  the 
region  is  not  available;  however,  179,235  activity  occasions  (refer  to  Glossary) 
were  projected  to  have  occurred  on  public  lands  in  the  Chaco  Planning  Unit  in 
1980. 

Although  much  of  the  recreation  use  in  the  region  is  dispersed,  some 
specific  areas  have  high  recreation  values.     The  Fossil  forest  (Section  13,   14, 

23,  24,  T.  23  N.,  R.  12  W.)   contains  many  in  situ  petrified  tree  stumps  as  well 

as   many    other   fossils    that  attract   sightseers.      The  Bisti  and  De-na-zin  VJSAs 

both  contain  highly  scenic   badlands   and   good   backcountry  use   values,    and  both 

receive   high   visitation    (especially    the   Bisti).      The   Ah-shi-sle-pah  WSA  also 
contains  scenic  and  backcountry  values. 
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One  area  in  the  Bisti  WSA  has  received  many  management  recommendations 
to  preserve  scenic  and  recreation  values  (through  Wilderness  designation.  Area 
of  Criticcil  Environmental  Concern  designation.  National  [Natural  Ijandmark  status, 
and  a  mineral  withdrav/al) .  This  area  is  referred  to  as  the  "Bisti  Management 
Area". 

Public  Law  90-5^3  of  October,  I968,  established  the  Continental  Divide 
National  Scenic  Trail  (CDNST)  from  Mexico  to  Canada.  The  actual  treadway  for 
the  CDfCT  nas  not  been  established,  but  the  basic  study  route  is  a  corridor  30 
miles  wide  ( refer  to  Map  2-^ ) . 

LATO  USES 

Facilities  and  improvements  traversing  the  EIS  Region  include  numerous 
power  transmission  lines  and  oil  and  gas  pipelines.  Appendices  E-1  and  E-2 
list  the  various  rights-of-way  crossing  the  individual  PRLAs  and  competitive 
lease  tracts.  These  rights-of-way  would  fall  under  unsuitability  criterion  2 
(refer  to  the  discussion  in  Chapter  1  regarding  the  unsuitability  criteria). 

Appendix  E-3  lists  the  land  use  proposals  located  within  the 
Preference  Right  Lease  Applications  and  competitive  lease  tracts.  These 
proposals  are  discussed  in  Chapter  1  under  the  heading,  "Interrelationships  with 
Other  Projects  in  the  Region". 

tra:isportation 

Highways 

Public  roads  accessing  rural  and  suburban  areas  in  the  ELS  Region 
include  state  highways,  county  roads,  county-maintained  roads,  and  roads 
maintained  by  the  Bureau  of  Indian  Affairs.  State  Highways  NM  44  and  MT4  550  and 
Interstate  40   form  the  major   trans  ix)r  tat  ion  network  in   the  EIS  Region.  The 

roads  crossLog  the  PRLAs  and  competitive   lease   tracts  are  listed  in  Appendices 
E-4  and  E-5  and  shown  on  Visual  C. 

"tony  of  the  highiways  carry  loads  beyond  desigi  capacities.  Road  beds, 
surfaces,  and  shoulders  of  many  highway  segments  have  deteriorated  due  to 
increasingly  heavy  traffic.  The  average  maximum  vehicle  capacity  for  a  two- lane 
highway  in  nortiiwest  New  Mexico  is  1,400  vetiicles  per  Incur  travelling  at  a  speed 
of  40  miles  per  hour.  Interstate  40  is  a  four- lane  highway  with  a  maximum 
design  capacity  of  up  to  3,000  vehicles  per  hour  travelling  at  a  speed  of  50 
miles  per  hour  (New  Mexico  Highway  Dept. ,  Planning  Division  1982).  Table  2-10 
shows  trie  width,  design  speed,  atnd  condition  of  major  highways  within  the  EIS 
Region. 

Increasing  population  is  one  cause  for  this  increased  traffic  load. 
Average  daily  vehicle  miles  of  travel  in  a  five-county  area  of  northwest  Nev/ 
Mexico  rose  by  more  than  80  percent  betv/een  I966  and  1977,  and  autaaobile 
registrations  nearly  doubled  (USDI,  BLH  1979c).  Average  daily  traffic  figures 
for  state  highways  and  Interstate  40  are  shov/n  on  Table  2-11.  Average  daily 
traffic  is  broken  dov/n  by  vehicle  type. 

County  and  other  agency  roads  listed  in  Tables  2-10  and  2-11  are 
bladed   roads   with  sparsely   gravelled   segments.      Because    the   majority   of   these 
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roads  connect  rural  areas,  traffic  congestion  Is  not  a  problem;  however. 
Increased  nalntenance  and  redeslyi  would  be  necessary  to  accommodate  all-weather 
traffic. 

The  transportation  plans  of  local  and  regional  governments  are 
focusing  on  the  need  for  increased  maintenance  and  improvement  of  roadways.  IJew 
r4exico  371  is  presently  being  redesigned  and  paved  to  accomodate  existing 
traffic.  All  except  a  20-raile  segment  between  the  Bisti  Badlands  and 
Crownpoint,  New  '-lexico  has  been  completed.  Trucks  haul  coal  on  NM  371  fran  the 
existing  De-na-zin  (state  lease)  Mine,  approximately  35  miles  south  of 
Farmington,  New  Mexico,  to  the  San  Juan  Powerplant  located  west  of  l^'^rmington. 
Of  this  segment,  only  approximately  5  miles  have  not  yet  been  completed. 

Increasing  traffic  and  exceeded  vehicle  desigi  capacities  on  northern 
New  Mexico  Highways  tiave  resulted  in  higher  accident  numbers  and  rates.  Table 
2-12  shows  shows  the  number  of  traffic  accidents  and  accident  rates  by  highway 
segment  for  I9B0. 

Rail  Lines 

Tfio  proposed  railroads  and  the  existing  Atchison-Topeka  and  Santa  Fe 
(AT&SF)  Railroad  cross  the  SIS  Region.  The  AT&SF  runs  east-west  tlirough  Gallup, 
New  Mexico,  located  in  the  southern  jx^rtion  of  Uie  region.  An  existing  spur 
line  of  the  AT&SF  runs  in  close  proximity  to  the  Gamerco  and  Samson  Lake  Tracts, 
providing  a  mode  of  coal  transport.  The  railroads  proposed  to  cross  the  PRLAs 
and  competitive  lease  tracts  are  listed  in  Api^endices  E-4  and  E-5. 

The  proixjsed  route  of  the  Star  Lake  Railroad  runs  within  approximately 
2  to  10  miles  of  all  but  two  of  the  PRLAs.  Coal  haul  trucks  would  use  newly 
constructed^  coal  haul  roads  or  reconstructed  existing  bladed  roads  to  access 
loadout  facilities  on  the  Star  Lake  Railroad. 

SOCIAL  mD  Ecomim:  factors 

The  EIS  Region  is  characterized  by  a  tri-ethnic  culture — AiTierican 
Indian,  Hispanic,  and  Anglo  (refer  to  Table  2-13).  This  mix  of  cultures  results 
in  regional  cities  and  comniunities  that  differ  greatly  fran  each  other  and 
contain  internal  variations  as  well.  Differences  exist  in  social  and  carmunity 
organization,  lifestyles,  religious  values,  and  other  ethnic  and  racial 
precepts. 

Demography 

The  EIS  Region's  population  is  centered  around  less  than  a  dozen 
cities  or  towns,  and  most  of  the  rural  area  is  sparsely  settled.  In  I98O,  the 
region's  population  density  was  11.5  persons  per  square  mile,  compared  to  10.7 
for  the  State  of  New  Mexico  and  62.6  for  the  United  States. 

The  region's  population  increased  by  more  than  I85  percent  between 
1950  and  1980,  although  some  counties  and  cities  showed  population  decreases  in 
the  1960s.  In  1950,  the  region  was  home  for  11.8  percent  of  the  state's 
population.  By  I980,  this  percentage  was  17.8,  indicating  more  rapid  growth  in 
the  region  than  in  other  areas  of  the  state. 
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This  overall  rapid  ^^rowth  has  resulted  frotn  energy-associated 
developnent.  Population  projections  show  the  growth  in  the  four  counties 
included  in  the  FAS  Region  continuing  throuf^  the  year  2000.  Substantial 
population  growth  is  projected  even  For  some  of  the  snail  communities  within  the 
region.  This  rapid  growth  contributed  to  each  of  the  counties  in  the  region 
being  designated  as  energy- impacted  counties  under  Section  601  of  the  Powerplant 
and  Industrial  Fuels  Use  Act  of  1978. 

Some  counties  amd  communities  have  specific  growth  probletas  that  do 
not  follow  the  regional  pattern.  For  example,  nearly  all  of  "IcKinley  smd  San 
.Juan  Counties  have  been  influenced  by  energy- related  activity  in  the  region, 
while  only  Cuba  in  Sandoval  County  and  the  Grants-ililan  area  of  Cibola 
(Valencia)  County  feel  these  direct  influences. 

The  population  of  the  village  of  Cuba  in  19 BO  was  605  people  a  growth 
of  47  percent  since  1970,  However,  within  the  3-fnile  planning  perineter,  there 
were  about  1,110  people  (?'liddle  Rio  Grande  Council  of  Governments,  I9B0).  The 
Grants-Milan  area  of  Valencia  (now  Cibola)  County  had  a  population  of  13,19^  in 
19BO,  a  growth  of  3B  percent  since  1970.  This  area  is  made  up  of  two  separate 
cities  adjoining  one  another.  Each  city  strug.gled  to  meet  the  needs  of  the 
expanding  population  in  the  1970 's,  but  reduced  demand  in  the  uranium  industry 
in  the  1980's  has  caused  sanewhat  depressed  economic  conditions.  Milan,  the 
smaller  of  the  two  conrnunities,  had  a  68  percent  [X)pulation  increase  in  the 
1970' s,  but  is  currently  looking  for  some  industry  to  replace  the  Jobs  lost  in 
the  uranium  production  slowdown. 

Housing 

The  housing  supply,  has  nearly  doubled  in  the  last  decade  in  ttie  four- 
county  area  affected  by  mining  in  the  RIS  Region.  The  housing  supply  in  San 
Juan  and  McKinley  Counties  from  the  198O  census  stood  at  28,380  and  17,059 
respectively.  VJoodward-Clyde  Associates,  Inc.  estLtvated  that,  in  198I,  46 
percent  of  this  supply  was  in  areas  most  likely  to  be  affected  by  coal  mining. 
In  1980,  Valencia  and  Sandoval  Counties  had  housing  supplies  of  21,862  and 
11,898  respectively  (refer  to  Table  2-14). 

The  tyjje  of  housing  has  changed  notably  during  this  ten-year  period. 
The  proportion  of  mobile  homes  in  the  four-county  area  was  9.5  percent  of  all 
hemes  in  1970,  and  18 .6  percent  in  198I .  'The  percent  increase  annually  by 
county  for  mobile  homes  v/as:  McKinley  County,  15.5  percent;  Scuidoval  Coanty, 
37.9  percent;  San  Juan  County,  29.1  percent;  and  Valencia  County,  26.9  percent. 
Multi-family  hane  numbers  also  increased,  going  from  9.2  percent  of  all  hones  in 
1970  to  12.3  percent  in  I98I  in  the  four  counties.  Single-family  homes 
decreased  from  80. 3  percent  of  all  homes  to  66.7  percent  (four-county  total) 
during  this  same  period. 

The  housing  vacancy  rates  for  the  EIS  Region  are  listed  in  Table  2-15. 
It  is  estimated  that  6,000  of  these  homes  (17  percent)  are  in  the  area  likely  to 
be  affected  by  coal  leasing. 

Water  Supply 

Data  available  indicates  that  most  communities  have  water  rights 
adequate  for  their  present  needs.     Notable  exceptions  to  this  appear  to  be  the 
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cities  of  Aztec  and  Bloanfield,  w^iere  annual  rights  are  shown  as  1,17B  and  ilOO 
acre-feet,  respectively,  and  use  is  shown  at  1,188  and  1,100  acre-feet, 
respectively  (refer  to  Tables  2-16  and  2-17).  While  the  figures  for  Gallup  do 
not  show  any  shortage  in  water  rights,  Gallup  has  had  concerns  over  an  adequate 
water  supply  for  its  projected  growth  and  has  gone  to  great  expense  to  find 
adequate  water  for  its  needs.  Several  canmunity  and  individual  water  systems 
exist  throughout  the  EIS  Region. 

Wastewater  Systems 

Figures  available  indicate  that  Farmington,  Aztec,  and  Crov/npoint  are 
each  operating  their  wastewater  treatment  facilities  at  capacity.  Figures  for 
other  communities  show  used  capacity  ranging  from  33  to  60  percent.  In  addition 
to  unused  capacity,  plant  modification  could  add  capacity  to  the  Farmington  and 
Aztec  systems.     Farmington  has  also  indicated  a  need  for  sewerline  replacement. 

In  mral  areas,  many  homes  are  served  by  individual  septic  systems. 

AIVEPICAfJ  INDIATJ  (XiNCERrJS 

Indian  Tribes  in  the  EIS  Region 

The  EIS  Region  is  located  within  the  State  of  New  i^exico's  newly 
created  3r'd  Congressional  District.  This  district  contains  nearly  all  of  the 
state's  110,000  American  Indians,  Including  Ul  chapters  of  the  Navajo  Nation, 
the  Jicarilla  Apache  Reservation,  and  19  pueblos  (Steinberg,  1982). 
Approximately  one-half  the  population  of  the  state's  San  Juan  and  McKinley 
Counties,  where  the  competitive  coal  lease  tracts  are  located,  is  made  up  of 
American  Indians,   principally  Navajo  (Woodward-Clyde,   1982). 

The  Zuni  Reservation  and  the  Ute  Mountain  iJte  Reservation  are  adjacent 
to  competitive  coal  lease  tracts  on  the  extreme  northern  and  southern  portions 
of  the  EIS  Region.  The  BLM  has  made  initial  contact  to  notify  these  tribes  of 
potential  leasing  in  the  area. 

The  Navajo  Tribe 

All  of  the  proposed  SIS  Region,  with  the  exception  of  the  four  La 
Plata  tracts  north  of  Farmington,  lies  within  the  Eastern  Navajo  Agency.  This 
agency  is  an  off-reservation  administrative  unit  of  the  Bureau  of  Indian  Affairs 
(3IA)/Navajo  Nation.  The  agency  had  an  estimated  198O  Navajo  population  of 
35,^07  (USDI,  BIA  1982).  This  population  is  subdivided  ainong  chapters  and 
districts,   the  basic  political  units  of  Navajo  Tribal  Government. 

Seventeen  chapters  within  Districts  15,  16,  and  19  are  located  v/ithin 
PRLAs  or  competitive  lease  tracts.  The  names  of  these  chapters  and  their 
estimated  198O  Navajo  population  are  shown  in  Table  2-18.  Agency,  district  and 
chapter  bouncferies  are  shown  on  Visual  D. 

Navajos  Li^/ing  on  the  PRLA  Area 

As  shown  in  Appendix  F-1,  Navajos  live  on  six  of  the  PRLAs  proiX)sed 
for  surface  mining  and  one  PRLA  proposed  for  underground  .riining.  Of  the  I8 
residence  groups  living  on  the  PRLAs,  7  are  located  on  public   lands,   1   is  on  a 
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TABLE  2-16 
COMMUNITY  WATER  SYSTEMS 


Source 


Farminqton 


Aztec 


Animas  and 
San  Juan  Rivers   Animas  River 


Bloomf ield 


San  Juan  River 


Annual  Riahts 
(acre-feet) 

Treatment  Capacity 

Annual  (acre-feet/yr . ) 
Daily  (Gallons/day) 

Storage  Capacity 

Raw  (acre-feet/yr.) 
Treated  (Gallons/day) 

Use 

Annual  Withdrawal 
(acre-feet/yr. ) 

Peak  Day 

(Gallons/day) 


18,103 


1,178 


400 


44,809 

1,608 

1,680 

40,000,000 

1,500,000 

1 

,500,000 

7,620 

31 

80 

16,500,000 

3,250,000 

750,000 

14,179 

1,188 

1,100 

a/ 

23,000,000 

2,100,000 

a/ 

2 

,000,000 

Source:   Woodward-Clyde  Consultants,  1982;  New  Mexico  State  Engineers 
Office,  1982;  New  Mexico  State  Planning  Division, 1982 ;  New 
Mexico  State  Economic  Planning  Division,  1982;  and  Cuba 
Engineers  Office,  1982. 

Note:   a/   Estimated. 
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TABLE  2-17 

COM^IUNITY  WATER  SYSTEMS 
(Wells) 


Source 

Gallup 

Crownpoint 

Tho: 

reau 

Grants-Milan   Cuba 

Annual  Riqhts 
(acre-feet) 

347 

Permitted 

10,645 

Declared 

a/ 

200 
Afy 

2,990 

Not 

allowed 
at  pre- 
sent 

Treatment  Caoacity 
Annual  (acre-feet) 
Daily  (Gallons/day 

4,201 
) 3,750,000 

868 

973 
,320 

208 

205 
,800 

7,706 
6,695,000 

600 
535,568 

Sewaqe  Capacity 
Type 

Primary- 
secondary 

4-Cell 
laqoons 

Laqoon 

Activated 
slush  plant 

2-Cell 
laqoons 

Capacity  (1980) 
(Gallons/day) 


2,500,000 
Use  as  a  %  of  Capacity     44% 

2,738 


a/ 


w/sand 
filter 

a/   2,000,000   120,000 


Use 

Annual  Withdrawal 
(Acre-feet) 


100% 


900 


33% 


120 


50% 


2,987 


Peak  Day  2,500,000 

(Gallons/day) 


800,000 
Est 


a/   4,800,000 


60% 


358 


a/ 


Source:   Woodward-Clyde  Consultants,  198  2;  New  Mexico  State  Engineers 
Office,  1982;  New  Mexico  State  Planning  Division,  1982;  New 
Mexico  State  Economic  Planning  Dxvision,  1982;  and  Cuba 
Enqineers  Office,  1982. 

Note:   a/  Figures  not  available. 
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TABLE  2-18 

POPULATION  OF  NAVAJO  CHAPTERS 
PRINCIPALLY  AFFECTED  BY  PROPOSED  LEASING 
(1980  Population  Estimates) 


District  Chapter 


Estimated 
Population 


District  15 

Becenti 
Crownpoint 
Lake  Valley 
Little  Water 
Pueblo  Pintado 
Torreon 

Whitehorse  Lake 
White  Rock 


615 

1,609 

648 

912 

1,169 

1,668 

968 

399 

SUBTOTAL   7,988 


District  16 

Bread  Springs 
Chi-Chil-Tah 
Church  Rock 
Red  Rock 
Tsayatoh 


1,046 
2,180 
2,563 
1,8C8 
889 
SUBTOTAL  8,486 


District  19 


Counselor 
Huerfano 
Nageezi 
Ojo  Encino 


1,117 

2,368 

1,341 

772 

SUBTOTAL   5,598 


TOTAL    22,072 


Source:   USDI,  BIA  1982 
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horiestead,  7  are  on  Indian  allotments,  1  is  on  surface  withdravm  for  Indian  use 
under  Public  Land  Order  (P.L.O.)  219B,  and  2  are  on  surface  ovmed  by  the  Navajo 
Tribe.    (Refer  to  the  Glossary  for  definitions  of  these  fonns  of  ov/nership.) 

Surface  ownership  in  the  Eastern  Navajo  Agency  is  typically  in  a 
patchwork  p^attern.  Families  not  authorizes]  to  live  on  public  domain  lands  occur 
throughout  the  area  administered  by  the  Eastern  Navajo  Agency.  In  many  cases, 
these  are  families  who  have  been  living  in  the  sams  location  for  two  to  three 
generations  or  longer.  Serious  land  management  problems  have  developed  as  a 
result  of  the  occupancies  and  the  complex  ownership  pattern.  The  most  recent 
effort  to  resolve  some  of  the  problems  is  a  proposed  land  exchange  between  the 
U.S.  Government  and  the  Navajo  Tribe  (refer  to  the  land  use  section  of  this 
chapter).  Some  unauthorized  Navajo  families  located  on  the  competitive  lease 
tracts  are  included  in  this  proposed  exchange. 

Seven  iJavajo  residence  groups  not  authorized  by  the  BLiI  are  living  on 
public  land.  They  are  excluded  from  Ue  above  exchange  because  the  PRLAs  are 
pre-existing  lease  applications  for  federal  coal. 

The  39  households  on  the  PHLAs  represent  separate  nuclear  families. 
Based  on  an  average  nuclear  fairiily  size  of  5.8  members  (Arthur,  1978),  Wiese 
nuclear  family  households  could  Include  226  individuals.  r^lany  Navajos  feel 
strong  emotional  ties  for  a  household  associated  with  a  residence  group  living 
in  a  particular  geographic  locale.  It  is  known  that  aaults  working  elsewhere 
regard  the  house  ho  Ids/ residence  groups  on  the  PI-iLAs  as  their  real  noiwe  and 
return  as  frec^uently  as  possible. 

A  total  of  55  residences  occur  on  the  PRLAs.  One-third  of  the 
houseliolds  ov/n  two  or  more  residences.  This  quantity  of  nouslng  may  reflect  the 
fluctuatirig  household  requirements  for  sheltering  returning  fa-rilly  members.  The 
variety  of  building  styles  appears  to  reflect  specialized  ceremonial 
requirements.  One-third  of  all  residence  groups  have  at  least  one  hogan,  a 
building  essential  for  the  i:)erformance  of  curing  ceremonies. 

Approximately  10  percent  of  the  residences  have  piped  water,  but 
domestic  v/ater  must  be  hauled  to  the  remaining  residences.  Many  families  travel 
several  miles  to  the  nearest  source  of  water,  usually  a  SL'-l,  DIA  or  Navajo  Tribe 
well.  Approximately  53  percent  of  the  Navajos  in  the  Shiprock  Agency  haul  water 
(Arthur,  1978).  This  situation  is  also  assumed  to  occur  on  the  proposed 
competitive  lease  area  outside  the  PRLAs. 

Navajos  Living  on  the  Competitive  Tracts 

Families  on  the  competitive  coal  lease  tracts  were  inventoried  by  BLM 
personnel  flying  i^arallel  transects  by  lielicopter  across  each  tract.  A  total  of 
3^5  residences  were  recoraed  on  surface  mineable  tracts  and  110  residences  on 
underground  mineable  tracts.  Surface  ownership  and  legal  descriptions  of  these 
residences  are  shown  in  Appendices  F-2  and  ?-3.  Visual  D  shows  the  number  of 
residences  per  tract,  along  with  the  number  of  residences  and  households  on  ty^e 
PRLAs.  It  is  assumed  that  clusters  of  residences  on  the  tracts  probably  reflect 
residence  groups,  but  this  ^las  not  been  confirmed  by  field  Interviews.  (As  is 
evident  fraii  the  discussion  of  families  on  the  PjRLAs,  the  number  of  residences 
is  not  necessarily  an  accurate  measure  of  the  number  of  touseholds  that  may  be 
present.) 
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Social  and  Econanic  Patterns 

It  is  estimated  by  BLM  personnel  that  approximately  65  percent  of 
fulltime  Mavajo  residents  on  the  PRLAs  and  competitive  lease  tracts  are 
non-English  speaking.  '//hile  there  is  known  to  be  considerable  variation  in 
social  and  econanic  behaviors  frcm  one  family  to  another,  traditional  social  and 
econanic  patterns  generally  remain  strong  among  rural  Mavajos  throughout  the 
area  surrounding  the  EIS  Region.  The  following  discussion  relates  to  social  and 
econanic  patterns  kncv/n  to  prevail  on  the  PRIjAs  and  believed  to  be  typical  of 
all  or  the  majority  on  the  competitive  coal  lease  tracts. 

Livestock  grazing  is  the  principal  econanic  activity  on  the  PRLAs.  It 
is  estii-nated  by  the  BLM  to  account  for  approximately  30  percent  of  the  average 
incane.  IJinety-four  percent  of  the  residence  groups  have  access  to  one  or  ux)re 
grazing  permit(s).  As  shown  in  Appendix  P-1,  corrals,  barns  and  other  livestock 
facilities    are    shared    by    the    households    within    residence    groups.  It    is 

projected  that  extensive  pooling  of  labor,  money,  and  personally  owned  property 
such  as  vehicles  also  occurs  between  full-time  and  part-time  residents. 

Livestock  grazing  in  the  Eastern  Navajo  Agency  is  administered  under  a 
1968  Cooperative  Agreement  between  the  tJavajo  Tribe,  the  BIA,  and  the  BLI^. 
Under  the  terms  of  the  1978  revision  to  this  agreement,  the  majority  of  the 
grazing  on  the  competitive  coal  lease  tracts  is  administered  by  the  BIA-Navajo 
Tribe.  Seventy-seven  percent  of  the  livestock  permits  held  by  occupants  on  the 
Pl^As  are  BIA-Tribal  permits. 

Grazing  permits  are  valued  property,  and  permits  relinquished  through 
death  are  transferred  withLn  fainilies  whenever  possible.  Demand  for  grazing  use 
areas  exceeds  the  available  permits.  Conflicts  over  grazing  boundaries  between 
use  areas  are  common. 

The  Navajo  Tribe  has  selected  35,000  acres  of  public  land  in  New 
Mexico  under  the  provisions  of  the  Navajo  and  flopi  Settlement  Act  (?.L.  93-531, 
as  a-nended  by  P.L.  96-305  (refer  to  Chapter  1,  the  section  entitled 
"Interrelationships  V/ith  Other  Projects  in  the  Region").  The  Departanent  of  the 
Interior  has  this  selection  under  active  consideration  but  has  not  decided  to 
approve  it.  Because  of  the  interest  shovm  in  lands  in  the  Bisti/De-na-zin  area, 
it  is  anticipated  that  an  unknown  number  of  Navajo  families  from  the  former 
iJavajo-Hopi  Joint  Use  Area  in  Arizona  will  be  resettled  on  lands  selected  by  the 
Navajo  Tribe  on  or  around  the  competitive  coal  lease  tracts.  Any  additional 
settle.ment  may  increase  the  existing  rtemand  for  grazing  use  areas  and  the  number 
of  conflicts  over  grazing  boundaries. 

The  location  of  water  is  a  critical  factor  in  the  managemerrt  of 
livestock  operations  within  use  areas.  The  number  of  natural  springs  is 
limited.  Deep  wells  provide  the  major  source  of  livestock  water,  with  some 
seasonal  water  available  from  earthen  tanks  and  shallow  wells  dug  into  viashes. 
When  water  is  available,  livestock  operators  with  stiff iciently  large  use  areas 
rotate  their  stock  among  seasonal  pastures.  Some  livestock  operators  malce  use 
of  seasonal  residences  in  conjunction  with  range  rotation,  still  another  factor 
accounting  for  the  number  of  residences  per  household. 

Sheep  and  goats  are  a  traditional  source  of  cash  income,  and  these 
animals  remain  important  in  the  econanlcs  of  sane  families. 
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Rug  weaving  is  also  an  ijnportant  source  of  suppletnental  income  for 
some  families  in  the  EIS  Region.  Handcrafts  are  particularly  important  during 
periods  of  economic  adversity  such  as  the  present,  wtien  Navajo  unemployment  has 
reached  a  re{x>rted  rate  of  more  than  75  percent  (Albuquerque  Journal,  19B2). 
V/liile  the  income  realized  per  hour  of  labor  is  notably  low  for  //eavers,  supplies 
of  locally  produced  v/ool  are  available  at  a  naainal  cost.  A  variety  of  minerals 
and  plants  are  gathered  by  weavers,  including  gypsum  (used  to  remove  grease  fran 
white  wool),  yucca  (used  as  a  cleaning  agent),  and  such  plants  as  snakev/eed, 
serviceberry  and  Mormon  tea  (used  as  natural  dyes). 

G raves Ites 

Archaeological  evidence  indicates  that  the  Navajos  have  been  living 
continuously  in  the  EIS  Region  for  the  jDast  two  to  three  centuries.  The 
earliest  presently  known  Navajo  site  on  a  canpetitive  lease  tract  has  been  dated 
to  the  Developmental  Herding  Period  (A.D.  1695-1800).  The  majority  of  Navajo 
occupation  sites  in  the  region  date  fran  the  Post-Bosque  Redondo  ^eriod  (A.D. 
1868),  with  the  greatest  .amount  of  settlement  occurring  in  the  present  century. 
Due  to  the  lengthi  of  time  the  Navajo  have  occupied  the  EIo  Region,  substantial 
numbers  of  gravesites  may  be  present  (refer  to  USDI,  BU^,  198la  and  198lb  for  a 
discussion  of  Navajo  burial  practices). 

Some  gravesite  locations  have  been  Identified  to  the  BLM.  As  shovm  in 
Appendix  F-U,  6  graves  have  been  identified  on  surface  mineable  PRLAs,  5  graves 
on  undergroand  mineable  PRLAs,  and  25  to  35  graves  on  surface  mineable 
competitive  lease  tracts.  The  locations  and  numbere  of  these  graves  have  not 
been  confinned  by  the  BLM.  The  precise  location  of  Navajo  (graves  is  often 
difficult  to  detennine,  but  the  general  locations  of  most  burials  from  the  past 
one  to  three  generations  .could  probably  be  identified  through  systematic 
personal  interviews  supplemented  by  visible  archaeological  evidence. 

Sacred  Sites 

According  to  data  collected  by  the  Shiprock  Research  Center  In  1975, 
'47  percent  of  Navajos  report  a  religious  affiliation  with  the  traditional  Navajo 
religion.  Others  are  affiliated  with  the  American  Indian  Church 
(V/oodward-Clyde,  1982).  Plants  and  minerals  gathered  from  prescribed  locations 
are  essential  to  the  ceremonial  practices  of  both  these  groups.  No  systerratlc 
effort  has  been  made  by  the  BLM  to  identify  all  gathering  areas  in  the  EIS 
Region,  but  two  gathering  area^  have  been  identified  on  surface  mineable 
competitive  coal  lease  tracts  (refer  to  Appendix  F-5). 

Four  offering  points  have  been  identified  on  surface  mineable  PRLAs,  a 
possible  offering  point  associated  with  water  on  a  surface  mineable  competitive 
lease  tract,  and  a  sacred  site  of  unknown  type  on  an  underground  mineable 
competitive  lease  tract. 

Adciitional  sites  of  various  types  may  exist.  Several  medicine  men 
have  informed  the  BUA  that  they  consider  the  entire  area  between  the  four  sacred 
mountains  of  the  Navajo  to  be  holy  land. 
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WATER  RESOURCES 
Surface  Water 


Data  about  surface  water  on  the  individual  coal  tracts  do  not 
exist;  ho\/ever,  site-specific  information  is  required  as  part  of 
the  raining  and  reclamation  plan  that  the  applicant  subraits  to  the 
Office  of  Surface  Mining  and  the  Hew  Mexico  Coal  Surface  Mining 
Commission.  The  following  section  is  a  general  description  of 
surface  water  in  the  EIS  Region. 

The  EIS  Region  lies  within  both  the  Rio  Grande  and  Colorado 
River  drainage  basins.  The  coal  tracts  east  of  the  Continental 
Divide  (Rio  Grande  basin)  drain  to  Arroyo  Chico.  .  Most  of  the 
tracts  lie  v/est  of  the  Divide  in  the  Colorado  River  basin.  The 
La  Plata  tracts  and  those  in  the  Chaco  River  basin  drain  to  the 
San  Juan  River;  the  tracts  near  Gallup  are  in  the  Puerco  River 
watershed,  except  for  the  small  part  of  the  Pinehaven  tract  that  is 
in  the  Zuni  River  drainage.  The  location  of  the  coal  tracts  in 
relation  to  the  major  drainage  basins  is  shown  in  Figure  2-A. 

Surface-water  quantity 

The  limited  quantity  and  erratic  temporal  and  spacial 
distribution  of  precipitation  causes  streamflow  to  be  extremely 
variable.  Approximately  one  half  of  the  annual  precipitation 
occurs  from  July  through  October,  generally  in  the  form  of 
localized,  short-duration,  high-intensity  thunderstorms.  These 
storms  may  create  large  flows,  which  are  commonly  of  limited 
duration  and  areal  extent.  Winter  precipitation  produces  longer, 
lov\/er  volume  flows.  Precipitation  is  summarized  in  Appendix 
Figure  B-1. 

The  San  Juan  and  the  Animas  Rivers  are  the  ofily  perennial 
streams  in  the  area;  both  derive  much  of  their  flow  from  snowmelt 
in  the  San  Juan  Mountains  in  Colorado.  Reaches  of  Arroyo  Chico  and 
the  Puerco  River  have  flow  caused  by  uranium-mine  dewatering,  and 
the  Chaco  River  near  VJaterflow  generally  has  flow  because  of 
powerplant  wastewater  effluent.  All  other  streams  in  the  area  are 
either  ephemeral  (that  is,  flowing  only  in  direct  response  to 
precipitation)  or  intermittent  (flowing  only  at  certain  times  of 
the  year) . 

Daily  streamflow  for  the  1981  water  year  for  gaging  stations 
on  the  Chaco  River  near  Burnham  and  on  Arroyo  Chico  near  Guadalupe 
is  shown  in  Figure  2-B.  The  variability  in  day-to-day  flow  and  the 
sharp  increases  in  flow  caused  by  precipitation  are  typical  of 
streams  in  the  EIS  Region. 
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Figure  1-A.      Location  of  coal  tracts  In  relation  to  major  drainage  basins. 
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98340500  Arroyo  Chico  nearl  Guadalup^,  New  Mexico 

Figure    2-B.     Daily    streamflow    at    selected    gaging    stations, 
1981    water    year. 
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Graphs  of  average  monthly  streamflow  (Figure  2-C)  are  also 
indicative  of  the  variability  of  streamflow.  The  La  Plata  River 
graph  clearly  demonstrates  the  increase  in  flow  in  spring  and  early 
summer  caused  by  snowmelt  in  the  headwaters  of  the  stream  in 
Colorado.  In  contrast,  the  greatest  average  monthly  flows  in 
Arroyo  Chico  are  caused  by  rainfall  from  July  through  October.  The 
graphs  of  streams  in  the  Chaco  River  basin  are  based  on  a  much 
"shorter  period  of  measurement  and  may  reflect  greater  than  normal 
winter  precipitation  in  recent  years.  Graphs  based  on  additional 
future  measurements  are  expected  to  more  closely  approximate  the 
Arroyo  Chico  graph. 

The  limited  quantity  and  variable  nature  of  streamflow  make 
surface  water  an  unreliable  source  of  supply  for  mining  operations. 
The  flow-duration  curves  in  Appendix  Figure  B-2  and  Appendix 
Figures  F-1  through  F-7  in  the  Draft  Environmental  Assessment  for 
Coal  Preference  Right  Leasing,  New  Mexico  (USDI,  BLM,  1981a)  also 
indicate  the  undependable  supply  of  surface  water  in  the  area. 
After  precipitation,  playa  lakes  and  dirt  stock  tanks  in  the  area 
provide  a  limited,  temporary  supply  of  surface  v/ater,  though  not  of 
sufficient  quantity  for  mining  operations. 

Information  about  average  annual  discharge,  contributing 
drainage  area,  and  estimated  flood  magnitudes  for  various 
recurrence  intervals  for  selected  sites  in  the  EIS  Region  are 
presented  in  Appendix  Figure  B-3  and  Table  B-4.  Additional  data 
about  these  and  other  sites  in  the  area  are  reported  in  VJa  te  r 
Resources  Data  for  New  Mexico  published  annually  by  the 
U.S.  Geological  Survey.  Hejl  (1982)  summarizes  current 
U.S.  Geological  Survey  hydrologic  investigations  and  data 
collection  related  to  coal  mining  in  the  EIS  Region.  Further 
information  about  more  specific  areas  have  been  reported  in  EMRIA 
Reports  -  Kimbeto,  Bisti,  Star  Lake,  and  Ojo  Encino  (USDI,  BLM 
1976-8nb) ,  in  the  Draft  Environmental  Assessment  for  Coal 
Preference  Right  Leasing,  New  Mexico  (USDI,  BLM  1981a)  and  by  Shown 
and  others  (1981). 


Water  use 


The  major  uses  of  surface  water  on  a  regional  basis  are 
described  in  the  Star  Lake-Bisti  Regional  Coal  Final  Evironmental 
Statement  (USDI,  BLM  1979c).  Data  about  the  use  of  surface  water 
for  community  supplies  is  summarized  on  Table  2-16  of  this  report. 
The  supply  of  surface  water  is  unreliable  in  the  coal  tract  areas. 
Temporary  pools  that  form  at  dirt  tanks  and  playa  lakes  provide 
water  for  livestock  and  wildlife. 
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Figure   2-C     Average  monthly  streamflow  at  selected  gaging  stations, 
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Surface-water  quality 

The  only  long-term  water-quality  data  available  in  the  EIS 
Region  is  for  the  San  Juan  River;  water  quality  has  been  sampled  on 
all  other  streams  in  the  area  for  fewer  than  ten  years.  The 
location  and  period  of  record  of  selected  water-quality  gaging 
stations  are  shown  in  Appendix  Figure  B-5.  Results  of  major 
chemical  and  trace-element  analyses  of  streamflow  at  these  stations 
are  summarized  in  Appendix  Tables  B-6  and  B-7. 

The  quality  of  surface  water  is  highly  variable  both  from 
stream  to  stream  and  even  in  the  same  stream.  In  comparison  to 
other  streams  in  the  area,  the  concentrations  of  most  dissolved 
constituents  in  water  are  lov;  in  the  San  Juan  and  the  Zuni  Rivers 
and  in  Papers,  Gallo,  and  Teec-ni-di-tso  Washes.  Greater  than 
average  concentrations  of  many  constituents  are  present  in  Shumv/ay 
Arroyo  near  Waterflow,  the  La  Plata  River,  Kim-me-ni-oli  Wash,  and 
Arroyo  Chico.  The  data  for  Arroyo  Chico  in  Appendix  Table  B-6  are 
from  only  one  sample  and  may  not  be  typical  of  the  chemical  quality 
in  the  drainage  as  a  v/hole.  The  concentrations  may  reflect  the 
effects  of  the  uranium-mine  dev;atering  that  provides  much  of  the 
base  flow.  The  surficial  deposits  in  the  Arroyo  Chico  drainage  are 
similar  to  those  in  the  Chaco  drainage;  thus,  the  quality  of 
natural  streamflow  in  the  area  is  expected  to  be  similar  to  that  of 
the  Chaco.  The  v;ater  quality  of  streams  changes  in  the  dov/nstream 
direction.  Water  samples  of  the  Chaco  River  taken  at  Star  Lake  and 
at  Chaco  Canyon  generally  have  lower  concentrations  of  most 
constituents  than  the  samples  collected  downstream  near  Burham. 
The  San  Juan  River  has  lower  concentrations  of  all  major 
constituents  at  Farmington  than  at  Shiprock.  Samples  from  two 
sites  on  Shum\\^ay  Arroyo  demonstrate  similar  changes. 

The  concentrations  of  major  chemical  constituents  (Appendix 
Table  B-6)  in  v/ater  in  all  streams  except  Shumway  Arroyo  near 
V7aterflow,  Arroyo  Chico,  and  Kim-me-ni-oli  Wash  are  within  the 
recommended  levels  for  use  as  water  supplies  for  livestock  and 
irrigation.  Only  the  San  Juan  and  Zuni  Rivers  and  Papers  and 
Teec-ni-di-tso  Washes  have  water  that  is  within  recommended  levels 
of  major  chemical  and  trace-element  concentrations  listed  in 
Appendix  Tables  B-6  and  B-7  for  public-supply  use.  Recommended 
v^ater-quality  criteria  for  various  uses  have  been  published  many 
times,  recently  in  Appendices  F-9  through  F-11  in  the  Draft 
Environmental  Assessment  for  Coal  Preference  Right  Leasing, 
New  Mexico  (USDI,  BLM  1981a). 
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In  addition  to  the  concentrations  of  dissolved  chemical 
constituents  present,  a  major  factor  in  the  overall  surface-v/ater 
quality  in  the  EIS  Region  is  the  extremely  high  concentration  of 
suspended  sediment  in  most  surface  flows.  The  majority  of  the 
sediment  is  very  fine  clay  and  silt  (0.0625  millimeters  or  less  in 
diameter),  which  are  very  slow  to  settle.  The  adsorption  of  trace 
elements  on  these  sediments  commonly  causes  the  "total" 
concentration  of  most  trace  elements  to  be  significantly  greater 
than  the  dissolved  concentration,  especially  during  large  volume 
streamflows.  In  general,  the  greater  the  amount  of  badland  and 
rockland  soil  areas  and  incised  channels  in  a  drainage,  the  greater 
the  sediment  yield. 

Estimates  of   naturally   occuring   sediment   yields   for   the 

acreages  to  be  disturbed  by  mining  operations  are  shown  in  Appendix 

Table  B-8  for  the  PRLA  tracts  and  in  Table  B-9  for  the  EIS  coal 
tracts. 

Water  in  playa  lakes  or  dirt  tanks  near  the  coal  tracts 
generally  is  of  poorer  chemical  quality  than  that  of  streamflows. 
The  limited  available  data  indicate  that  the  rate  of  water  loss 
caused  by  evaporation  may  exceed  that  caused  by  infiltration;  thus 
causing  the  concentration  of  dissolved  constituents  to  increase. 

A  general  description  of  the  surface-water  quality  in  the  EIS 
Region  is  summarized  in  the  Star  Lake-Bisti  Regional  Coal  Final 
Environmental  Statement  (USDI,  BLM  1979c).  The  EMRIA  Reports 
(USDI,  BLM  1976-80  )  give  water-quality  information  about  specific 
areas.  Shown  and  others  (1981)  and  Summer  (1981)  present  very 
detailed  descriptions  about  sediment  yield  for  small  drainages  in 
the  area.  Reclamation  Potential  in  Chapter  2  and  Table  2-6  in  this 
report  summarize  the  relative  erosion  rate  of  the  soils  present  in 
the  EIS  Region. 
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IMTODUCTIOr-i 

This  chap:)ter  addresses  trie  impacts  that  would  result  fran  coal  minir^^ 
on  39  canpetitively  leased  tracts  in  the  New  ?lexico  [x^rtion  of  the  San  Juan 
River  Coal  Ren;ion.  These  tracts  have  teen  s^r-our-ed  into  four  production  tonnaf^e 
levels  (128.5  million,  916.0  million,  1.32  billion,  and  1.9^4  billion  tons)  in 
order  to  facilitate  Impact  analysis.  Each  tonnage  level  is  associated  with  one 
of  the  alternatives  described  in  Chapter  1. 

This  Impact  analysis  deals  only  with  the  cumulative  significant 
im.pacts  resulting;  fran  the  construction  of  facilities  and  the  mining  of  federal 
coal.  The  site-specific  impacts  of  these  activities  on  each  tract  will  be 
analyzed  in  more  detail  in  environmental  documents  prepared  by  the  New  Mexico 
Energy  and  Minerals  Department  and  the  Office  of  Surface  Mining  (OSM)  when  each 
nine  plan  is  submitted. 

ANALYSIS   MiA^E\'DKl\ 

General 

The  consequences  of  aeveloping  all  of  the  coal  reserves  (federal  and 
private)  within  a  tract  are  analyzed.  On  some  tracts,  the  amount  of  federal 
coal  reserves  is  nearly  negligible,  and  these  tracts  will  likely  be  mined  for 
their  private  reserves  even  if  the  federal  reserves  are  not  leased.  Therefore, 
this  EIS  analyzes  the  impacts  of  mining  tliese  entire  tracts,  though  most  of 
their  reserves  are  non- federal. 

The  Impacts  discussed  in  this  chapter  tnay  begin  to  occur  earlier  than 
indicated  in  the  text  and  tables;  however,  it  is  believed  that  accumulations  of 
impacts  over  time  would  remain  the  same,   as  would  annual  impacts  beyond  1993. 

Coal  mining  unsuitability  criteria  have  been  applied.  In  those  areas 
of  the  tracts  where  resource  information  is  not  available,  special  stipulations 
requiring  inventories  and  protection  of  the  resource(s)  will  be  attached  to  the 
lease.  Mitigating  measures  and  stipulations  will  be  applied,  as  needed,  upon 
completion  of  inventories.  Refer  to  Table  1-5  for  a  listing  of  those  lands  that 
have  been  dropped  fran  further  consideration  because  of  the  application  of  the 
unsuitability  criteria. 

Chapter  sections  discussing  mitigL^tlng  measures,  unavoidable  adverse 
impacts,  short-term  use  versus  long-term  productivity  (except  for  non-renewable 
resource  canponents),  and  irreversible  and  irretrievable  commitments  of 
resources  are  located  after  the  analysis  of  tne  impacts  under  the  High 
Alternative. 
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ASSUMPriONS   AI^D  Al^JALYSIS  aUIDELINC^— NO  AGTIOrj  ALTEHMATTVE    (PKLAs) 

These  assumptions  were  developed  based  on  rate  rial  subnitted  by  t)te 
applicants  to  meet  the  initial  showing  requirement,  subsequent  coordirmtion  with 
ard  confirmation  by  the  applicants,  and  close  consultation  with  the  "linerals 
Management  Service 

1.  The  Star  Lake  Hailroad,  includirie^  spurs  and  loops,  would  be  available  to 
transport  thie  coal  by  19H7. 

2.  Power  would  be  delivered  by  the  Fruitland  Coal  Load  Transmission  Line. 

3.  There  would  be  zero  discharge  fran  point  sources  to  waterways  at  support 
facility  sites. 

U.  Haul  roads,  utility  easements,  and  other  associated  facilities  would 
undergo  impact  analysis  as  rights-of-way  applications  are  received.  It 
would  not  be  until  applications  were  submitted  that  the  specific 
locations,  alignment  and  other  right-of-way  infonnation  v/ould  be  developed 
by  applicants  meeting  the  final  showing  requirements. 

5.     Production  would  bei5in  within  10  years   of  the   issuance   of  a   lease  and  would 
meet  statutory  and  regulatory  minimuns. 

8.     Post-mining   land   uses   would,    in   general,    include    the    present   land   uses   of 
livestock  grazing,  wildlife  habitat,  and  recreation. 

The  federal  coal  under  the  PKLAs  is  combined  into  logical  mlnirif^  units 
with  state     and  private  coal. 

Under  tlie  rio  Action  Alternative  the  i;npacts  of  mining  on  t)-ie  P.KLAs  are 
analyzed  for  air  quality,  land  uses,  and  American  Indian  Concerns.  Impact 
analysis  for  soils,  water  resources,  livestock  grazing,  and  cultural  resources 
on  the  PrtLAs  can  be  found  in  the  Final  Environmental  Assessment  for  Coal 
Preference  Right  Leasing,  New  Mexico  (the  "PRLA  EA"-- USDI,  DLM  198lb.  These 
impacts  are  sumnarized  in  Table  1-7  in  Chapter  1  of  this  SIS.  Analysis  in 
addition  to  that  done  in  the  PRLA  EA  is  conducted  in  this  ELS  for  paleontology, 
wildlife,  visual  resources,  wilderness,  recreation,  transportation,  and  social 
and  econcmic  factors.  Cumulative  impacts,  where  applicable,  are  considered  for 
mining  on  the  PRLAs  and  the  following  developments  located  on  or  adjacent  to 
the  canpetitive  coal  lease  tracts:  the  Animas-La  Plata  Irrigation  Project,  Star 
Lake  Railroad,  Continental  Divide  Pipeline,  Fruitland  Coal  Load  Transmission 
Line,  Mentrnore  Mine,  and  Lee  Ranch  Mine. 
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ASSUf.lPTIOMS  ~  BYPAS^S  THHOUGi^  HIGH  U^.VHIL  ALTEWIATIVES 

The  assumptions  used  for  iin{3act  analysis  in  this  ELS  Tor  the  Bytass, 
Minimum  Surface  Owner  Conflicts,  Target,  and  Hlf^h  Level  Alternatives  are 
enumerated  by  resource  comfxjnent  below.  The  assumptions  for  the  iJo  Action 
Alternative  were  also  used  for  impact  analysis  in  the  remaining    alternatives. 

General 

1.  The  analysis  for  each  alternative  assumes  that  all  tracts  would  be  leased 
and  developed,  even  though  what  may  realistically  be  ex{)ected  to  occur  may 
fall  short  of  this  in  an.y  given  alternative. 

2.  For  all  coal  leased  in  the  3an  Juan  River  Coal  F^eglon,  it  is  assumed  Uiat 
markets  'will  be  available  in  and  outside  the  region.  This  may  not  be  the 
case,  but  it  has  been  considered  as  such  for  a  worst-case  analysis. 

3.  On  the  average,  start-up  of  construction  and  production  on  the  competitive 
lease  tracts  will  occur  in  I986  and  I9B7  respectively.  Approximately  50 
percent  of  the  39  tracts  would  start  production  and  mine  a  total  of  7.25 
million  tons  in  198?.  Peaic  production  will  occur  in  the  year  2000. 
Significant  impacts  will  begin  with  actual  production.  Assuming  that  leases 
for  the  tracts  discussed  under  tlie  various  alternatives  are  issued  in  19^3, 
production  will  begin  no  later  than  1993  as  required  by  the  Mineral  Leasing 
Act  except  for  the  Hospah  //I,  Hosi^h  #2,  and  Gallo  Wash  #2  tracts. 

4.  Coal  recovery  tonnages  are  based  on  a  50  i^ercent  rate  for  underground  nines 
and  an  85  percent  rate  for  surface  mines. 

Air  Quality 

The  background  air  quality  value  for  the  ELS  Region  is  assumed  to  be 
30  microgra/ns  per  cubic  meter  (ug/m3)  as  recorded  at  Zuni,  New  Mexico.  The 
existing  mines  and  facilities  are  assumed  to  be  part  of  the  present  Ixickground 
and  are  not  analyzed  separately. 

Topogaphy  and  Mineral  Resources 

Competitive    coal    lease    tracts    in    the    Bypass    Alternative    will   be 
developed  in  conjunction  with    adjacent  existing  leases  or  PHLAs. 

Livestock  Grazing  and  Vegetation 

Mined  lands  will  not  be  available  for  grazing  during;  the  entire  life 
of  a  mine,  even  thoug^i  the  tract  has  been  revegetated. 

VJildemess 

Coal  lease  NM-OI86613  and  the  northern  portion  of  lease  :Jfl-01b66l2 
will  be  exchanged  for  comparable  leases  in  the  Bisti  ffl  Tract  (refer  to  the 
Draft  Disti  Coal  Lease  Exct"iange  Environmental  Assessment, —  USDI,  BLM  1982c). 
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Recreation 

The  entire  area  of  surface  disturbed  by  each  mine  will  be  closed  to 
public  use  for  the  life  of  the  mine. 

Transportation 

1.  The  proposed  Star  Lake  Railroad  will  be  constructed  and  available  for 
transportation  of  coal  by  1987 .  Trucks  will  be  use  to  transport  coal  to 
loadout  facilities  on  the  Star  Lake  Railroad. 

2.  State  higJiways  will  be  utilized  by  commuting  workers  in  car  pools,  rather 
than  the  less  direct  routes  of  unimproved  county  and  other  agency-maintained 
roads  at  a  rate  of  two  persons  per  vehicle. 

Social  and  Economic  Factors 

1.  Increases  under  10  percent  are  not  significant  and  are  not  included  in  the 
RIS. 

2.  Net  taxable  values  are  $2.5  million  dollars  per  million  tons  of  annual 
production  for  surface  mining,  and  $8.33  million  dollars  per  million  tons  of 
annual  production  for  underground  mining. 

3.  Severance  tax  (including  surtax)  is  $.73  per  ton. 

4.  Tax  rates  are  in  dollars  per  $1,000  of  net  taxable  value  as  used  in  the 
1980-81  tax  year. 

5.  For  underground  and  surface  mines  respectively,  30  and  50  percent  of  the 
newly  hired  work  force  would  be  local  hires,  and  70  and  50  percent  would  be 
Inmigrants  to  the  region. 

IMPACT  AInIALYSIS 

The  remainder  of  this  chapter  discusses  the  significant  impacts  of  the 
alternatives.  The  discussion  first  analyzes  the  IjTipact  of  an  alternative  and 
then  the  cumulative  Impacts  of  mining  under  this  alternative  plus  the  impacts  of 
mining  tlie  ?¥(LAs  (No  Action  Alternative). 

I  r^ ACTS—NO  ACTION  ALTERIJATIVK 

This  alternative  proposes  no  new  competitive  leasing  of  federal  coal. 
Coal  production  would  result  from  (1)  the  development  of  coal  from  existing  and 
proposed  coal  mines  under  contract  commitments  or  mine  plans;  and  (2)  the 
Issuance  of  federal  leases  for  26  existing  Preference  Right  Lease  Applications 
(PRIjAs).  In-place  reserves  for  leased  federal  coal  are  approximately  2.2 
billion  tons,  with  1.75  billion  tons  being  recoverable. 

Air  Quality 

Two  air  quality  analyses  were  performed  to  provide  input  for  this  RIS. 
The  first,  by  Pedco  (1982),  was  a  screening  analysis  to  detemine  the  air  quality 
impacts  of  mining  on  each  of  the  proposed  lease  tracts.   The  study  first 
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.  assessed  each  tract  individually  to  determine  significance  of  the  impacts.   A 

I  preliminary  analysis  was  then  performed  to  determine  the  cumulative  impacts  of 

1  proposed  mines  in  close  proximity  to  other  mines.   Results  of  the  analysis 

j  indicated  three  areas  that  stiowed  potential  problems  and  needed  further 

I  analysis. 

I 

[  This    further    analysis    was    done    by    EGOS    I-Tanagement    Criteria,    Inc. 

f  (I9B2).     EGOS  used  a  canputerized  regional  dispersion  model  to  detennine  ambient 

^  concentrations   of  total  siispended  particulates   (TSP)   resulting  fran  coal  mining 

■  and   transportation   for  each   of   the   alternative    levels    of   mining.      Infonnation 

•  regarding  dispersion  models,  meteorological  data  and  nethodolo^;y  can  be  found  in 

Appendix  G  of  this  EIS.     More  detailed  data  is  located  in  the 'technical  reports 

done  by  Pedco  and  EGOS,  copies  of  which  are  available  in  ttie  Farmington  Resource 

Area  Office. 


f 
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The  significant  pollutant  from  developing  tlie  proposed  lease  tracts 
would  be  TSP.  Impacts  of  other  pollutants  (sulfur  dioxide,  nitric  oxide, 
nitrogen  dioxide,  carbon  monoxide,  non-methane  hydrocarbons,  ozone,  and  lead) 
would  be  immeasureable  on  a  regional  scale  and  Insignificant.  Thus,  this 
analysis  of  air  quality  impacts  focuses  on  the  impacts  related  to  TSP. 

The  development  of  the  PFff^As  is  estirrHteci  to  result  in  the  emission  of 
3,5'^2  tons  of  total  suspended  particulates  (TSP)  per  year.  The  resulting 
2^-hour  ground  level  concentrations  of  100  ug/m3  is  shown  in  Table  3-1.  The 
concentration  does  not  exceed  any  of  the  New  i^fexico  or  federal  National  Ambient 
Air  Quality  Standards  (NAAQS)  or  Prevention  of  Significant  Deterioration  (PSD) 
limitations  for  either  the  short  term  (24-hour)  or  the  long  term  (annual). 


1  The  frequency  of  occurrence  of  the  2U-hour  maximam  values  could  not  be 

;  determined  with  this  analysis.  More  realistic  2'1-hour  impacts  could  be  obtained 

?  using  a  short-tenn  model  and  appropriate  24-hour  meteorological  data  when  nDre 

detailed  mine  site  infonnation  is  developed  at  the  mine-plan  stage.  As  seen  in 
Appendix  G,  the  TSP  concentrations  are  limited* in  spatial  extent  beyond  the  coal 
lease  boundaries ) ,  as  would  be  expected  of  larger  particles  resulting  from 
mining  activities. 

A  Class  I  area,  the  Ghaco  Culture  National  Historical  Park,  was 
examined  to  determine  if  the  TSP  levels  allowable  under  the  PSD  regulations 
would  be  exceeded.   The  increased  TSP  levels  would  be  below  the  applicable  air 
*  quality  class  levels. 

Fugitive  dust  particles  suspended  in  air  can  cause  a  reduction  in 

visual  range  as  a  result  of  the  scattering  of  light.  An  approximate  assessment 

of  reduction  in  visual  range  from  this  alternative  was  made  using  the  approach 

;          of  Ursenbach  (1978).   Assuming  an  annual  background  concentration  of  30  u^^mS, 

the  visual  ran^^  would  be  reduced  to  67  miles  (by  8  percent).  Short-tenn 

I  (24-hour)  concentrations  would  result  in  a  reduction  of  visual  range  to  32 
miles,  a  decrease  of  5 6  percent. 

Usin^^  the  same  analysis  for  the  Ghaco  Culture  National  Historical 
Park,  visual  range  reductions  would  be  3  percent  on  an  annual  basis  and  I8 
percent  on  a  short-term,  2'1-hour  basis.  Visual  range  measurements  made  at  the 
park  by  the  National  Park  Service  indicate  an  average  visual  range  of 
approximately  127  miles.  This  visual  range  would  be  equivalent  to  a  TSP 
concentration  of  7  ug/m3  using  Ursenl^ach's  method, 
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•/lOLATIOtl  OF  WfAI.  .SlJ.'jPCriIKU  PAKTICUt^ATli^   (T«P)   il{   AIvrEHTIATIVE 


Alternative 


Total  T.'iP  * 


a/ 


Mo  Action  lOi)  ug/'"^ 

Bypass  B/  l()3  u<ym3 

Mlnlmiim  Surface  Owner  Conflicts  ^/  2^4  u^^/in^ 

TarKet  S/  23'*  us/m^ 

IlifiTi  £/  236  u('ym3 


T3P  Violation  °/ 


13  ug/."i3 

84  ui^m3 
86  uji/rn3 


Note:       ^  Total  includes  ttiat  for  the  No  Action  Altera-itive. 

^/  New  Mexico  Gtate  SU-hour  standarJ  for  TSP  is  150  ug/?n3. 


TAl^LE  3-2 
TarAL  ACRE.S  DISTTJRBt^D  BY  AT.TEWIATIW; 


Surface  Disturbed  (Acres) 


Alternative 

1987 

2000 

Total 

No  Action  -  Total 

10,800 

19,300 

31,765 

PRLAs 

1,500 

10,000 

22,023 

Bypass  ^/ 

3W 

1,342 

5,530 

Mlnlirium  Surface  Ov^fner  Conflicts 

a/ 

308 

4,988 

18,252 

Target  i/ 

859 

10,593 

33,877 

High  a/ 

1,771 

23,641 

65,141 

Surface     Facilities  (Acres)        Total  Surface  Acres 


705 

705 

600 

1,050 

2,100 

3,500 


31,970 
22,727 
6,130 
19,302 
35,977 
68,641 


Note:  ^    In  order  to  determine  cumulative  impacto  for  a  particular  alternative  include  the  Ijniacts  fran  rerf  coal  leasing 
plus  the  impacts  of  coal  leasing  fran  the  No  Action  Alternative. 
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Based  on  the  use  of  the  NAAQS  and  PSD  standards  as  a  measure  of 
sigiificance,  the  calculated  increased  TSP  concentrations  from  this  alternative 
would  not  result  in  a  significant  air  quality  impact. 

Topography  and  Mineral  Resources 

Surface  Mining 

Mine- site  preparation  would  involve  alteration  of  the  natural 
topo.graphy.  However,  the  mining  phase  of  the  operation  would  have  a  much 
greater  impact  on  topography,  because  tl-ie  overlying  strata  would  be  blasted, 
removed  and  stockpiled.  The  destruction  of  the  topography  would  result  in  the 
most  significant  impacts  to  paleontology,  livestock  grazing,  cultural,  visual, 
and  wilderness  resources.  The  impacts  to  these  resources  are  discussed  In  those 
sections  under  this  and  the  Bypass  Alternative. 

The  primary  impact  on  the  mineral  resource  of  the  EIS  Region  would  be 
the  removal  of  the  coal  beds  and  destruction  of  the  overlying  strata  by  surface 
mining.  Table  3-2  stows  that  under  this  alternative,  approximately  10,800  and 
19,300  acres  would  be  disturbed  in  I987  and  the  year  2000,  respectively.  A 
total  of  3-, 970  acres  would  be  disturbed  by  mining. 

Underground  Mining 

Underground  mining  woulti  result  in  the  removal  of  50  percent  of  the 
mineable  coal  beds.  Underlying  coal  beds  would  not  be  disturbed  and  could  be 
mined  at  a  later  date. 

A  further  impact  would  be  the  potential  destruction  of  the  strata 
immediately  overlying  the  mined  tracts  as  a  result  of  possible  subsidence. 
Subsidence  could  occur  on  an  undetermined  number  of  acres  and  would  be 
determined  by  several  variables,  including:  (1)  mining  methods,  (2)  overburden 
thickness  and  type,  (3)  production  rate  and  seam  thickness,  and  (4)  geometry  of 
mine  workings  (USDI,  Mf4S  I982).  Subsidence  would  be  greatest  at  the  center  of 
the  mined-out  area  and  nxich  less  in  the  peripheral  areas.  Surface  expressions 
of  subsidence  could  include  open  fractures,  buckled  and  bulged  bedrock, 
sinkholes,  and  otner  depressions.  Subsidence  could  cause  damage  to  structures 
or  improvements  located  on  underground  mine  areas. 

Construction  of  mine  and  transportation  facilities  would  result  in  the 
consumption  of  sand  and  gravel.  The  location  and  amount  of  these  materials  in 
the  quarries  cannot  be  approximated  at  this  time. 

Exploration  for  or  recovery  of  oil  and  gas  is  currently  at  a  low 
level.  Once  coal  mining  is  completed,  exploration  and  recovery  of  oil  and  ^s 
could  occur. 

Paleontology 

Implementation  of  the  No  Action  Alternative  would  impact 
paleonto logical  resources  of  the  late  Cretaceous  Crevasse  Canyon,  Menefee, 
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Pruitland  and  Klrtland  Formations.     Most  fossils  found  in  place  in  the 

overburden  have  the  highest  potential  scientific  value  because  they  are 
generally  far  more  complete  and  less  damaged  than  fossils  that  have  weathered 

out  into  alluvial  plains  or  stream  channels.  Sane  paleontologlcal  resources  in 

the  overburden  would  likely  be  damaged  or  destroyed  in  some  way  by  the  mining 
process  (e.g.,  blasting,  scraping,  dragline).  These  impacts  are  the  most 
serious  type  that  would  occur  to  paleontologlcal  resources,  and  they  cannot  be 
miti^^ated.  Existing  fossil  collecting  sites  on  five  PRLAs  that  are  presently 
under  long-term  scientific  study  would  be  destroyed.  The  construction  of  haul 
and  access  roads,  new  railroads,  and  surface  facilities  at  mine  sites  would  also 
destroy  fossils. 

Development  of  coal  inines  would  also  produce  a  population  increase  in 
the  San  Juan  Basin.  This  and  the  biildln^;  of  additional  roads  in  the  EIS  Region 
would  permit  increased  human  access  to  fossil-collecting  sites  in  and  near  the 
mine  development  areas.  As  a  consequence,  unauthorized  collection  and  vandalism 
of  fossils  would  occur. 

Despite  the  above  iinpacts,  however,  paleontology  may  realize  a  certain 

degree  of  benefit  from  implementation  of  the  No  Action  Alternative,  because  an 
excellent  opportunity  exists  to  interface  pDaleontologic  studies  with 
contemplated  mining  activities.  During  mining,  subsurface  paleontologic 
information  that  would  otherwise  be  unavailable  to  the  scientific  comminity 
would  become  available.  Such  data  would  be  important  for  a  thorough 
understanding  of  the  life  fonns  and  environment  of  the  region  during  prehistoric 
times.  However,  reclamation  would  limit  the  time  that  new  exposures  are 
available  for  continued  fossil  yields  and  maintenance  of  reference  sections  for 
future  studies, 

A  coinprehensive  discussion  of  the  potential  extent  of  subsurface 
paleontologlcal  resources  in  the  EIS  Region  is  presented  in  Chapter  IV  (pages 
1-3)  of  the  Star  Lake-Bisti  Regional  Coal  Final  ES  (USDI.  BLM.  1979c).  The 
impacts  of  coal  mining  on  paleontologlcal  resources  under  the  PRLAs  are  treated 
in  Chapter  3  (pa^s  2^1-25)  of  the  Environmental  Assessment  for  Coal  Preference 
Right  Leasing,  New  Mexico  (USDI,  BLM  198la).  Table  3-3  shows  that  under  the  No 
Action  Alternative,  an  estirrated  total  of  1,069  fossil  localities  would  be 
disturbed. 

Water  Resources 

Surface  Water 

Please  refer  to  the  end  of  this  chapter. 

Ground  Water 

Surface  mining  of  coal  beds  would  disrupt  several  aquifers  in  the  San 
Juan  Basin.  As  mining  proceeds  througji  alluvial  channels,  local  sources  of 
shallow  ground  v/ater  would  be  destroyed.  Once  these  areas  are  reclaimed,  less 
runoff  and  therefore  less  recharge  may  be  available  to  ground  water  in  the 
alluvium.  Hov/ever,  this  impact  would  be  very  localized. 

Surface  mining  would  destroy  the  stratified  nature  of  the  overburden 
as  well  as  the  coal  seam  itself.  Althou^  not  important  regional  aquifers,  the 
geologic  units  in  the  overtxirden  do  yield  water  locally  to  wells, 
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Depending  on  the  location  of  a  particular  mine,   the  coal-bearing  zones 

are  directly  underlain  by  regional  saindstone  aquifers  (Gallup  or  Dalton 
sandstones,  for  Crevasse  Canyon  Formation  inines;  Point  Lookout  Sandstone,  for 
Menefee  Formation  mines;  or  the  Pictured  Cliffs  Sandstone,  for  Fruitland 
Formation  mines).  These  sandstones  would  not  be  completely  destroyed  by  surface 
mining,  but  well  yields  could  be  affected  through  drawdo'wn  of  water.  If 
dewatering  of  underground  mines  were  required,  water  yields  fran  wells  complete(i 
in  these  units  would  decrease. 

Projected  (inodel-derived)  drawdowns  for  this  alternative  are  shown  on 
a  plate  in  the  map  pocket  at  the  back  of  this  EIS.  [•laps  for  each  major  arjiuifer 
(Model  Layers  1,  3,  5,  6,  and  7 — refer  to  Glossary)  show  drawdowns  for  the  years 
1987,  2000,  2020,  and  2040.  The  greatest  drawdov/ns  (2,000  feet)  would  occur  in 
the  Westwater  Canyon  'tenber  of  the  Morrison  Formation  (Layer  3)  in  the  year 
2020.  The  year  2040  map  for  this  layer  indicates  a  repressuring  (or  recovery  of 
water  level  and  inward  movement  of  drawdown  contours)  in  the  middle  of  the  cone 
of  depression  and  continued  depressuring  (or  drav-zdown  of  v^ater  level  and  outward 
movment  of  contours  near  the  basin  boundary. 

Results  would  be  similar  for  the  Entrada  Sandstone  (Layer  1).  The 
greatest  drawnda//n  (6OO  feet)  would  occur  in  the  year  2020,  with  recovery  of 
water  level  in  the  basin  center  and  continued  drawdown  to'wards  the  basin 
boundary  in  the  year  2040. 

In  the  Gallup  Sandstone  (Layer  5),   the  greatest  drawdown  (1,000  feet) 

would  occur  in  the  year  2020  near  the  Gallup  area  coal  tracts.  Drawdown  in 
Layer  6  (Crevasse  Canyon  Formation)  would  reach  a  maximum  of  30  feet  in  the  year 
2020.  Drawdown  in  Layer  7  (Upper  Mesaverde  Group  Sandstones)  would  reach  a 
maximum  of  300  feet  in  the  year  2000.  Maximum  drawdown  and  the  years  they  would 
occur  for  this  alternative  are  summarized  in  Table  3-4. 

Effects  of  Surface  Mining  on  Water  Quality.  The  coal  beds  of  the 
Crevasse  Canyon,  Menefee,  and  Fruitland  Formations  commonly  have  overburden  of 
shales,  carbonaceous  shales,  silstones,  and  sandstones;  they  are  commonly 
underlain  by  shales. 

During    mining,     the    stratified    nature    of     the    overburden    would    be 

destroyed.  -Following  minin,g,  the  mixed  and  crumbled  overburden  would  be  placed 
back  into  the  pit  and  regraded.  This  mixed  overburden  would  bxtve  a  porosity 
greater  than  the  original  stratified  material  and  would  act  as  a  single 
homogeneous  aquifer  overlying  either  the  Gallup  on  Dalton  sandstones  (for 
Crevasse  Canyon  Fonmtlon  mines),  the  Point  Lookout  Sandstone  (for  ilenefee 
Formation  mines),  or  the  Pictured  Cliffs  Sandstone  (for  Fruitland  Fonnation 
mines). 

Van  Voast,  and  others  (1977)  studied  the  effects  of  coal 
surface-mining  on  ground-v/ater  quality  near  Colstrip,  Montana;  these  authors 
made  the  following  generalized  conclusions: 

1.     The   chemical  quality   of   water    from   coal   beds   differs    greatly   at   different 
locations. 
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2.  Strong  differences  in  water- chemistry  type  and  degree  of  mineralization 
occur  in  water  at  different  depths  at  the  sarre  locality. 

3.  Temporal  variations  in  ground-water  quality  seem  to  occur  in  or  near  s{X5il 
piles. 

4.  Water  from  alluvium  is  similar  in  quality  to  that  fran  adjacent,  unmined 
coal  beds  (in  the  San  Juan  Basin,  however,  water  from  alluvium  is  commonly 
of  better  quality  than  ttot  fran  adjacent  coal  beds). 

5.  Dissolved-solids  concentrations  in  water  from  alluvium  are  greater 
dovmgradient  from  the  mining  area  than  they  are  upgradient. 

6.  Spoils  in  younger  mined  areas  contain  water  of  similar  quality  to  that  from 
undisturbed  ai^uifers. 

7.  Spoils  from  the  oldest  mined  areas  contain  more  highly  mineralized  water 
than  that  from  nearby  undisturbed  aquifers. 

8.  In  wells  where  a  chan,^  in  water  quality  is  detected,  the  greatest  clianges 
are  in  concentrations  of  calcium,  magnesium,   and  sulfate. 

Althoiigh  a  similar  study  should  be  conducted  in  the  San  Juan  Basin, 
these  conclusions  may  be  extrafX)latei  to  I  Jew  Mexico  in  a  generalized  way.  'Water 
tliat  resaturated  the  mixed  and  crambled  overburden  would  slawly  mineralize  and 
flow  dowigradient  into  shallav  aquifers.  If  those  aquifers  contained  water  of 
better  quality  t.^ian  that  fran  the  3{X)ils,  then  a  water-quality  ijnpact  would 
occur.  T\)e  magnitude  of  any  Impact  is  not  predictable  at  this  tirre  for  various 
reasons  including  unknown  quality  of  water  t'nat  resaturates  the  spoils,  amount 
of  recharge  to  spoils,  and  the  ty|')e,  distribution,  tind  leachability  of  spoil 
materials  (Uoessner,   1979). 

The  greatest  ground-water  quality  im{:act  would  probably  be  to  the 
alluvial  aquifer  downstream  from  a  mined  area.  The  quality  of  water  in  the 
alluvium  would  be  reduced  by  seepage  fran  spoils  and  subsurface  flow.  Any 
bedrock  aquifer  (T/allup,  Dalton,  Point  Lookout,  Pictured  Cliffs  Sandstones) 
connected  to  a  spoils  area  coulci  also  be  iinf.acted  in  a  similar  tnanner. 

Wildlife 

Sf^ecies  of  Hir-;h  Federal  Interest 

Increased  human  activity  associate^i  with  construction  and  coal  mining 
may  have  an  impact  on  migrating,  wintering,  or  nesting  prairie  falcons, 
ferruginous  hawks,  and  golden  eagles.  Specifically,  the  nests  of  one  prairie 
falcon  and  four  ferruginous  hawks  on  the  PPJ^As,  would  be  aiffected  because  of 
increased  human  activity  (refer  to  Table  3-5).  Tne  indirect  impacts  of  mining 
on  birds  of  high  federal  interest  would  vary  depending  on  the  time  of  year. 
Birds  would  be  vunerable  to  shooting  at  any  time,  usually  v^ile  perching  along 
roadsides.  The  nesting  season  would  be  the  most  critical  season,  with 
harrassment  at  nest  sites  an  additional  problem.  Generally,  for  prairie 
falcons,  ferruginous  hawks  and  golden  eagles,  disturbance  early  in  the  nesting 
cycle    (February-May)    would    result    in    some    nest    desertion,    with    a    few    birds 
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attempting  to  re-nest.  Human  Intrusion  later  in  the  nesting  season  when 
nestlings  are  being  cared  for  would  result  in  somewhat  less  nest  desertion, 
although  productivity  of  the  raptor  population  as  a  vrtiole  would  suffer. 

Visual  Resources 

Four  PRLAs  (NM-383M,  NM-3838,  NM-68OI  and  NM-II916)  overlap  the 
designated  Bisti  and  De-na-zin  VRM  Class  II  lands.  All  of  these  PRLAs  are 
expected  to  be  mined  by  underground  methods.  Disturbance  caused  by  surface 
facilities  for  these  mines  could  occur  to  the  topography,  scenic  features,  and 
visual  quality  on  these  PRLAs,  which  are  composed  primarily  of  fragile  badlands. 

Surface  facilities  on  parts  of  NM-3838  and  NM-II916  that  lie  outside 

of  the  Class  EI  lands  could  reduce  or  disrupt  the  topographic  and  scenic  view 
frcm  the  Bisti  and  De-na-zin  V/SAs.  Parts  of  iJM-3838  and  rJM-119l6  are  considered 
suitable  for  surface  mining;  this  activity  could  have  similar  Impacts  on  the 
nearby  De-na-zin  and  Bisti  Class  II  scenic  areas. 

All  other  PRLAs  and  projects  fall  within  VRM  Class  III  and  Class  IV 
lands.  The  same  impacts  as  discussed  above  would  occur,  but  would  be  less 
disruptive  to  the  Icwer  visual  class  of  these  areas. 

Wilderness 

Existing  coal  lease  r^IM-0 186615  and  the  southern  portion  of  NM-0 186612 
are  in  close  proximity  to  the  Bisti  WSA.  The  sights  and  sounds  associated  with 
surface  mining  of  these  leases  could  disrupt  the  wilderness  characteristics  of 
naturalness  and  opportunities  for  solitude  in  this  V/SA.  Objectionable  sounds 
could  include  sirens  and  noises  frcm  blasting,  operation  of  equipment,  and 
transportation.  Visual  effects  could  result  from  the  view  of  mining  structures 
and  operations  from  within  the  WSA,  lighting  of  the  sky  during  night  operation, 
and  decreased  visibility  due  to  the  dust  produced  by  mining.  The  Impacts  of 
mining  on  the  WSA  if  it  was  not  designated  as  a  wilderness  area  are  discussed  in 
the  Bisti.  De-na-zin.  Ah-shl-sle-pah  Proposed  Wilderness  Areas  EIS  (USDI.  BLM 
1982b). 

Secondary  or  indirect  Impacts  are  expected  to  occur  on  all  of  the  WSAs 

under  the  No  Action  Alternative.  These  imp)acts  would  result  from  Increased  use 
of  the  V6As  by  an  Influx  of  people  into  the  EIS  Region.  Increased  littering, 
vandalism  of  scientific  and  educational  values  (paleontological  and  cultural), 
and  off-road  vehicle  use  are  anticipated. 

Other  projects  t^iat  could  be  expected  to  affect  wilderness  resources 
include  the  Star  Lake-Blstl  Railroad  and  the  Frultland  Coal  Load  Transmission 
Line.  Noise  from  the  railroad  would  be  audible  in  the  Bisti  and  Ah-shi-sle-pah 
VJSAs,  and  the  transmission  line  would  be  visible  from  within  the  Ah-shi-slopah. 

Recreation 

Mining  of  the  PRLAs  could  have  Impacts  upon  the  quality  of  the 
recreational  experience  in  some  areas  of  the  EIS  Region.  Surface  mining  of  the 
Ah-shi-sle-pah  WSA  would  destroy  the  scenic,  backcountry,  and  primitive 

recreation  values  there.  Surface  mining  of  WI-II916  adjacent  to  the  Bisti  WSA 
would  have  detrimental  effects  on  the  primitive  recreation  experience  in  the 

WSA. 
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Surface  mining  on  PRLAs  NM-391fi,  Nr^3919,  m-87M5,  and  riM-9764  could 
cause  visual  and  noise  impacts  to  recreation  facilities  in  the  EIS  Region, 
including  tl-^e  Chaco  Culture  National  Historical  Park,  and  especially  the  popular 
Pueblo  Alto  site. 

Mining  of  several  PRLAs  and  existing  leases  could  potentially  affect 
the  Continental  Divide  National  Scenic  Trail  (CONST)  if  it  is  eventually  routed 
near  or  through  them.  Surface  mining  could  cause  visual  impacts  to  the  route. 

Noise  frcm  the  Star  Lake  Railroad  would  affect  the  recreation 

experience  in  the  Bisti  WSA,  the  Chaco  Culture  National  Historical  Park,  and 
possibly  the  CONST. 

An  exact  determination  cannot  be  made  of  the  amount  of  acreage 
removed  from  dispersed  recreation  use  in  any  given  year  as  a  result  of  the 
various  projects  (those  considered  as  contributing  to  the  overall  cumulative 
Lmpacts  of  the  No  Action  Alternative — refer  to  the  "Analysis  Framework"  section 
of  this  chapter).  Table  3-2  shows  the  total  acreage  that  would  be  disturbed  by 
mining  on  the  PRLAs. 

Increased  population  associated  with  coal  mining  in  the  EIS  Region 
would  result  in  increased  participation  in  all  types  of  recreation  activities, 
thus  causing  more  pressure  on  the  area's  recreation  resources.  Among  the  places 
receiving  more  use  would  be  Navajo  Lake,  the  San  Juan  River,  the  Chaco  Culture 
National  Historical  Park,  Angel  Peak,  and  the  De-na-zin  and  Bisti  \^JSAs. 
Overcrowding  could  becane  a  problem  at  sane  of  these  areas.  Other  impacts  could 
include  increased  litter,  vandalism,  and  damage  resulting  from  ORV  use. 

Laind  Uses  (Roads,  Railroads,.  Pipelines,  Transmission  Lines) 

The  total  acreage  of  rights-of-way  for  roads,  powerlines,  natursil  gas 

pipelines,  and  railroads  located  on  the  surface  fiiineable  portions  of  the  PRLAs 
are  listed  In  Table  3-6.  Approximately  276  acres  of  these  facilities  rights-of- 
ways  would  be  disturbed  (refer  to  Table  3-6).  On  the  underground  mineable 
portions  of  the  PRLAs,  a  total  of  103  acres  of  rights-of-way  would  be  affected 
(Table  3-7). 

The  natural  gas  pipelines  could  be  Jeopardized  by  subsidence 
fracturing  the  lines.  Leakage  in  high  pressure  gas  lines  could  create  a  safety 
hazard,  and  could  disrupt  service  to  customers.  Subsidence  could  cause  some 
change  in  wire  tension  and  create  undesirable  sagging  of  power  lines. 

Other  land  uses  such  as  livestock  grazing  and  recreation  are  discussed 
in  those  sections  of  this  chapter. 

Transportation 

Table  3-8  shows  predicted  increases  in  car  and  light  duty  truck 
traffic  due  to  the  development  of  the  PRLAs  and  other  projects  in  the  EIS 
Region.  Increases  were  projected  for  the  years  1987  (start-up)  and  2000  {peak 
production) . 

The  largest  increase  in  average  daily  trcLffic  would  occur  along  two 
major  routes  connecting  the  tri-city  area  of  Pannington,  Aztec,  and  Bloomfield. 
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One  route  Includes  segments  of  New  ?4exico  ^4  amd  New  Mexico  57,  and  the  other 
route  is  m  371. 

The  highways  listed  in  Table  3-8  are  the  major  arteries  to  access  the 
PRLAs,  but  other  public  roads  (e.g.,  county  and  Bureau  of  Indian  Affairs)  are 
located  in  the  vicinity.  The  No  Actlai  Alternative  would  add  about  258 
vehicles  per  day  (vpd)  to  highways  in  the  area  by  1987  and  about  4,190  vpd  by 
the  year  2000.  This  increase  can  be  compared  to  the  existing  average  vpd  in 
Chapter  2  (refer  to  Table  2-11). 

Increased  noise,  air  pollution,  traffic  accidents,  road  congestion, 
maintenance  and  construction,  and  animal  road  kills  could  result  fron  an 
Increase  in  traiffic.  Because  most  of  the  range  lands  are  not  fenced,  additional 
traffic  on  these  roads  could  result  in  an  increase  in  the  number  of  accidents 
involving  livestock. 

The  increased  number  of  accidents  projected  as  a  result  of  the 
additional  traffic  from  mining  under  the  No  Action  Alternative  is  listed  in 
Table  3-9.  Increases  would  occur  on  New  ^texico  44  and  New  Mexico  371  in  1987 
and  the  year  2000. 

Social  and  Economic  Factors 

Employment 

Development  under  the  No  Action  Alternative  would  ^nerate  employment 
increases  in  two  of  the  population  centers  analyzed  for  the  EIS  Region  (refer  to 
Table  3-10).  The  employment  increase  estimates  for  1987  range  from  18  percent 
in  the  Farmington  area  to  336  percent  in  Cuba.  Estimates  for  the  year  2000 
rangs  from  the  Farmington  area's  16  percent  to  Cuba's  324  percent. 

The  EIS  Region  now  experiences  some  unemployment,  as  do  the  specific 
communities  associated  with  this  alternative.  Based  on  this  fact  and  the 
employment  needs  of  the  region,  it  is  estimated  that  50  percent  of  the  hiring 
related  to  the  potential  mining  of  the  PRLAs  and  existing  leases  would  be  local 
hires  (within  the  region).  The  exception  to  this  would  be  direct  employment  in 
underground  mining,  because  special  skills  are  required;  a  30  percent  local  hire 
figure  was  used.  The  balance  of  the  people  getting  jobs  as  a  result  of  leasing 
the  PRLAs  under  this  alternative  would  be  in-nigrants.  These  workers  and  their 
families  would  settle  in  the  communities  of  the  region  that  are  closest  to  the 
tracts  in  production  and  that  offer  desirable  services. 

Infrastructure  (Housing,  Community  Expenditures,  Water  Use,  Wastewater 
Systems) 

Housing  needs  would  increase  in  ths  major  communities  throu^out  the 
region  (refer  to  Table  3-11).  An  increase  of  145  percent  is  predicted  for  1987 
in  Cuba,  and  for  the  year  2000,  the  projected  increase  is  128  percent. 

Public  expenditures  were  examined  by  county  and  by  community  where 
figures  were  available.  The  source  of  funding  for  these  expenditures  was  not 
analyzed,  but  a  per-capita  expenditure  was  used  to  determine  the  required 
Increase  in  expenditures  to  maintain  current  levels.  These  figures  are  shown  in 
Table  3-12.  An  increased  tax  base  would  be  available  for  most  counties. 
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A  required  expenditure  increase  of  175  percent  above  the  baseline  was 
projected  for  Cuba  for  I987.  For  the  year  2000,  the  projected  increase  would  be 
lib  percent.  Although  the  mining  operations  that  Impact  Cuba  may  not  be  located 
in  Sandoval  County,  the  Sandoval  County  tax  base  would  be  increased  by  the 

additional  demand  for  residential  and  business  properties  by  mining  personnel 
living  in  Cuba. 

Most  expenditures  change  frcm  year  to  year,  and  revenues  can  be 
adjusted  by  changing  property  value  assessments,  taxable  values,  and  mill  levies 
for  property  taxes,  amd  rates  for  other  types  of  tsixes.  Table  3-13  shows 
severance  and  property  tax  revenue  increases.  It  appears  that  even  with  some 
gap  between  the  tims  population  increases  occur  and  the  time  coal  revenues  start 
coming  in,  the  San  Juan  and  McKinley  County  communities  and  school  districts 
should  be  able  to  meet  their  financial  needs  and  perhaps  have  some  surpluses. 
The  Sandoval  County  area  (involving  the  Cuba  school  district)  would  litely  have 
increases  with  little  revenue  directly  from  mining. 

Table  3-1^  shows  that  water  use  is  expected  to  increase  as  population 
increases,  with  allocations  of  water  staying  at  the  same  levels.  The  estimated 
water  use  increases  range  from  12  percent  in  Parmington  to  222  percent  for  Cuba 
in  1987.  Year  2000  increases  are  estimated  between  11  percent  in  Famiington  and 
1^7  percent  in  Cuba.  Perhaps  more  important  than  the  water  use  is  the  water 
right;  Cuba  presently  is  not  shown  to  have  a  water  right  allocation.  On  an 
annual  basis,  the  City  of  Aztec  in  the  Famiington  area  has  a  current  use  higher 
than  the  recorded  ri^t. 

Table  3-15  shows  that  the  need  for  sewage  treatment  capacity  would 
grow  with  the  population,  with  a  177  percent  increased  needs  in  Cuba  in  1987. 
The  smaller  cominunities  would  need  to  build  new  capacity.  The  increased  capacity 
estimated  to  be  needed  by  the  year  2000  is  118  percent  for  Cuba. 

Population  increases  would  affect  the  availability  of  all  public 
services  provided  by  local  and,  to  some  extent,  state  government.  Taxable 
valuation,  nnill  levies,  and  allowable  bonded  indebtedness  are  all  factors  in 
determining  the  availability  of  funds  for  govemnent  services.  The  .percent 
increase  in  the  level  of  expenditure  required  to  maintain  the  current  level  of 
infrastructural  services  has  been  discussed  above. 

Goverrment,  particularly  local,  has  only  a  minor  influence  on  the 
provision  of  housing  and  health  care  services  in  impacted  areas.  Because  of 
this  limitation  and  the  reluctance  or  inaoility  of  the  private  sector  to  nx>ve 
quickly  in  meeting  these  needs,  substantial  use  of  substandard  housing  or  the 
placement  of  mobile  homes  in  unplanned  trailer  settlements  outside 
incorporated  and  zoned  areas  may  occur. 

Demography 

Table  3-l6  shows  the  population  change  for  the  specific  alternative 
and  the  percent  change  above  the  baseline.  For  1987,  a  projected  percent 
increase  of  131  was  made  for  Cuba. 

Table  2-13  shows  the  ethnic  distribtution  of  the  1980  population  for 
the  major  communities  in  the  EIS  Region.  Where  population  is  estimated  to  grow 
(as  it  would  in  1987  and  the  year  2000  in  Cuba),  change  in  the  ethnic  mix  could 
bring  social  changes  and  changes  in  the  political  tnlance  of  power. 
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In  the  larger  cities  of  the  EIS  Region  such  as  Farmlngton,  the  rapid 
gro'^h  and  change  associated  with  the  energy  boon  over  the  last  several  years 
have  provided  experience  with  social  change.  Therefore,  further  population 
changes  would  not  have  as  hl^  a  level  of  Impact  on  the  social  structure  as  they 
would  In  smaller,  less  experience  towns.  Some  Increased  crime  rates  and  service 
needs  correlated  with  population  Increases  (particularly  with  construction  and 
other  temporary  types  of  labor)  would  be  felt  throughout  the  Impacted  areas. 

The  American  Indians  (primarily  Navajos)  nearest  the  PRLAs  and 
existing  leases  would  experience  social  changes.  Mining  would  affect  their 
lifestyle,  especially  the  opportunity  to  use  sacred  areas,  gathering  areas  for 
material  used  In  religious  ceremonies,  and  land  on  which  they  produce  at  least  a 
part  of  their  livelihood.  These  concerns  are  discussed  more  specifically  In  the 
next  sectlcn  of  this  chapter. 

American  Indian  Concerns 

Jobs  In  mine  construction  and  operation  could  partially  reduce  the 
current  high  rate  of  Navajo  unemployment.  The  availability  of  highly  paid 
mining  jobs  could  Improve  the  standard  of  living  within  extended  families. 
Navajos  now  holding  wage  jobs  in  other  locations  may  be  able  to  find  employment 
near  their  local  residence  groups.  Tribal  and  racial  rivalries  could  Increase 
as  Navajos  from  other  areas,  members  of  other  tribes,  and  non-Indians  compete 
with  local  tJavajos  for  employment. 

Heavier  traffic  could  Increase  the  rate  of  accidental  injuries  and 
death  to  Navajos  and  their  livestock. 

Navajos  living  on  PRLAs  that  are  surface  mined  may  be  temporarily 
relocated.  Individuals  who  feel  themselves  to  be  tied  symbolically  to 
particular  geographic  locations  could  experience  emotional  trauma  fron 
relocation. 

Traditional  roles  within  relocated  residence  groups  could  be 

disrupted.    Individuals  whose  dally  routine  has  been  Involved  with  such 

activities  as  securing  water  and  tending  to  livestock  could  find  themselves 
lacking  their  previous  economic  role  within  the  residence  group. 

Access  to  portions  of  grazing  use  areas  extending  outside  mine  areas 
could  be  disrupted  by  mining  operations.  Rotational  grazing  practices  could  be 
Interrupted  for  livestock  operators  losing  use  of  a  seasoned  range.  Some  range 
outside  mine  areas  could  become  unusable  by  livestock  due  to  a  decrease  in  the 
quantity  and  quality  of  available  water. 

As  a  general  estimate,  10  years  would  elapse  between  the  time  an  area 
was  opened  up  by  surface  mining  until  grazing  could  be  resumed.  Reseeded  areas 
could  be  grazed  at  the  end  of  the  second  growing  season,  but  the  actual 
availability  of  the  reclaimed  area  for  grazing  would  depend  upon  mine  plan 
operation. 

The  local  market  for  silver  jewelry  and  for  rugs  could  expand  with  the 
population  growth  of  non-Indians.  However,  weavers  displaced  from  mine  areas 
could  be  forced  to  find  new  gathering  areas  for  minerals  and  plants  used  in 
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cleaning  and  dyeing  wool.  Weavers  unable  t»  maintain  flocks  of  sheep  and  goats 
might  have  to  purchase  wool. 

The  process  of  identifying  gravesite  locations  could  be  time-consuming 
and  could  result  in  delays  for  mining  companies  at  the  mine  plan  stage. 
Unidentified  gravesites  in  surface  mined  areas  would  be  destroyed.  Navajos 
could  become  ill  as  a  consequence  of  traditional  beliefs  in  the  evil  released  by 
disturbance  of  graves. 

Access  to  sacred  sites  could  be  temporarily  disrupted  by  mining 
operation.  Sacred  sites  not  identified  before  surface  mining  could  be 
destroyed.  The  presence  of  non-Indians  could  reduce  the  privacy  of  sites. 

Removal  of  natural  vegetation  during  surface  mining  could  force 
traditional  religious  practitioners  to  seek  new  plant  and  mineral  gathering 
areas  for  ceremonial  use.  The  seeds  for  many  species  may  be  very  costly  or  may 
not  be  commercially  available  for  Inclusion  in  reseeding  mixtures  used  by  coal 
companies. 

r^igures  are  available  that  provide  a  measure  of  qucLntlfication  of  the 
impacts  to  Navajo  for  the  No  Action  Alternative  (refer  to  Table  3-17).  These 
figures  Include  the  number  of  residences,  presently  identified  gravesites,  and 
sacred  sites  in  the  EIS  Region.  Employment  figures  are  also  listed  as  an 
indication  of  the  number  of  potential  jobs  that  could  be  filled  by  local  Navajos 
and  by  other  American  Indians,  as  well  as  an  Indication  of  the  number  of 
non-Indians  who  could  be  moving  into  the  region. 

IMPACTS— BYPASS  ALTERNATIVE 

This  alternative  proposes  to  lease  eight  competitive  tracts  in 
September,  I983,  all  of  which  would  be  surfaced  mined.  These  eight  tracts  are 
located  next  to  existing  and  proposed  mines  atnd  PRLAs  (refer  to  Table  1-3),  and 
it  is  assumed  that  the  tracts  would  not  be  mined  but  would  be  bypassed  unless 
adjacent  mining  operations  extend  into  them. 

Federal  in-place  reserves  that  would  be  leased  total  approximately  129 
million  tons,  of  which  113  million  tons  would  be  recoverable.  Projected  average 
annual  coal  production  would  be  approximately  2.26  million  tons  fron  1985 
through  the  year  2007  for  seven  of  the  eight  tracts. 

Air  Quality 

The  Impacts  would  generally  be  of  the  same  type  as  those  Identified 
under  the  No  Action  Alternative,  but  a  larger  area  would  be  affected,  and  more 
mines  are  projected  for  the  area.  The  total  emissions  under  this  alternative 
would  be  6,196  tons  of  TS?  per  year.  Table  3-1  shows  that  for  this  alternative, 
under  worst-case  meteorological  conditions,  the  New  Mexico  State  2U-hour 
standard  of  150  ug/m3  would  be  exceeded  by  13  ug/m3,  with  a  TSP  level  at  the 
mines  of  I63  ug/m3.  This  level  is  an  increase  of  63  ug/in3  over  the  No 
Action  Alternative  and  could  exceed  the  Class  II  24-hour  PSD  limit  in  the 
vicinity  of  the  mines.  The  areal  extent  of  the  Impacts  would  generally  be 
limited  to  short  distances  from  the  tract  boundaries  levels  and  federal  ambient 
sandard  would  not  be  exceeded. 
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The  visual  range  would  be  reduced  to  65  miles. 

The  impact  of  this  alternative  on  air  quality  is  considered 
significant  on  a  24-hour  basis  in  the  local  area  of  the  mines.  This  impact 
would  not  occur  at  all  time,  but  the  occurance  frequently  has  not  been 
determined. 

Topography  and  Mineral  Resources 

The  type  of  impacts  associated  with  leasing  this  alternative  v/ould 
generally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Table  3-2  shows  that  under  this  alternative,  approximately  364  and  1,342  acres 
would  be  disturbed  in  198?  and  the  year  2000,  respectively.  A  total  of  6,130 
acres  would  be  disturbed  by  mining,  of  which  600  acres  would  be  for  surface 
facilities.  Total  acreage  disturbed  under  this  and  the  No  Action  Alternative 
would  be  3B,100  acres.  Impacts  to  construction  materials  (sand  and  gravel) 
would  be  of  the  same  type  as  discussed  in  the  No  Action  Alternative. 

Paleontology 

The  type  of  impacts  associated  with  leasing  this  alternative  would 
generally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Table  3-3  sl-xjws  that  under  this  alternative,  an  estimated  total  of  271  fossil 
localities  would  be  disturbed.  The  total  number  of  fossil  localities  disturbed 
for  this  and  the  No  Action  Alternative  would  be  1,340. 

Soils 

Table  3-lB  shows  that  mining  facilities  (structures,  haul  roads, 
storage  areas,  buildings,  amd  parking  areas)  would  cause  the  permanent  loss  of 
approximately  39  acres  of  the  soil  resource.  A  total  of  approximately  6,130 
acres  would  be  disturbed  by  eight  surface  mines.  Annual  surface  disturbance 
frcn  mining  activities  under  this  alternative  would  consist  of  approximately  417 
acres  per  year.  Surface  disturbance  at  the  onset  of  mining  activities  (19B7) 
would  include  approximately  494  acres,  and  approximately  831  acres  of  surface 
disturbance  would  occur  during  peak  production  by  the  year  2000.  Total  acreage 
disturbed  for  this  and  the  No  Action  Alternative  would  be  of  38,100  acres  (refer 
to  Table  3-2). 

Soil  erosion  would  occur  because  of  surface  mining  activities. 
Removal  of  vegetation  cover  would  expose  barren  soil  to  wind  and  water  action 
during  stripping  operations  and  stockpiling.  Soil  would  be  lost  as  levels  of 
sedimentation  and  suspended  dust  particles  increase. 

Contamination  of  topsoil  and  subsoils  may  occur  during  surface  mining 
operations.  Accidental  spills  of  toxic  materials  such  as  oils,  chemicals,  and 
waste  materials  may  cause  soil  contamination.  Contamination  may  also  occur 
because  of  toxic  and  nutrient-deficient  materials  found  within  spoil  piles, 
overburden  and  bedrock  material. 

Soil  stability  would  be  disrupted  and  changed.  Stripping  operations, 
handling,  and  stockpiling  would  cause  a  loss  of  soil  fertility  by  the 
introduction  of  inferior  subsoils  and  the  biological  death  of  soil 
micro-organisms.    This  would  reduce  soil  productivity.    Surface  mining 
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activities  would  alter  soil  structure,  causing  changes  in  the  soil-v;ater  regime. 
This  action  would  aiffect  water  infiltration  and  perrneability  rates  and  the 
ability  of  the  soil  to  hold  water.  Changes  in  the  soil-water  regime  would  limit 
plant  growth. 

Surface  mining  operations  would  cause  compaction,  resulting  in  lower 
permeability  and  infiltration  rates.  Handling,  transporting,  and  stockpiling  of 
soils  would  also  cause  compaction  sind  mixing  of  various-textured  soils  and 
horizons.  These  activities  may  change  bulk  density  and  create  different  soils. 
Disturbances  to  soils  would  create  significant  impacts  to  paleontological  and 
cultural  resources,  as  discussed  in  those  sections  under  this  alternative. 

Water  Resources 

Surface  Water 

Refer  to  the  last  section  of  this  chapter. 

Ground  Water 

The  impacts  associated  with  leasing  this  alternative  will  gsnerally  be 
the  same  type  as  those  identified  under  the  No  Action  Alternative.  The  Entrada 
Sandstone  (Layer  1)  and  Westwater  Canyon  Member  of  the  Morrison  Formation  (Layer 
3)  would  be  the  only  aquifers  impacted  by  additional  pumping  and  coal 
development  under  this  alternative.  A  maximum  additional  drawdown  (over  and 
above  that  caused  by  the  Mo  Action  Alternative)  of  30  feet  in  the  Entrada  would 
occur  between  the  years  2026  and  2030.  A  maximum  additional  drawdown  of  10  feet 
in  the  V/estwater  Canyon  Member  would  occur  between  the  years  1996  and  2015.  The 
plate  in  the  map  pocket  of  this  EIS  show  the  msLximum  differences  between 
projected  drawdowns  of  the  No  Action  Alternative  and  the  Bypass  Alternative, 
and  the  time  period  during  which  those  maximums  would  occur.  The  maximum 
additional  drawdowns  and  the  years  in  which  they  would  occur  are  summarized  in 
Table  3-^^  . 

Livestock  Grazing 

Table  3-19  shows  that  the  Bypass  Alternative  would  remove 
approximately  6,130  acres  of  native  vegetation  and  603  AUT-ls  of  livestock  forage 
on  BLM-administered  allotments  over  the  life  of  the  mines.  In  addition,  four 
reservoirs,  2  miles  of  fence  and  a  well  would  be  destroyed  by  surface  mining. 
By  the  start  of  production  in  1987,  there  would  be  ^9^  acres  of  native 
vegetation  removed  and  43  AUMs  of  forage  lost.  At  the  peak  of  mining  in  the 
year  2000,  there  would  be  897  acres  of  vegetation  removed  and  R2  AUMs  of  forage. 
The  total  disturbance  for  this  and  the  No  Action  Alternative  would  be  to  38,100 
acres,  4,794  AUMs,  14  reservoirs,  23  miles  of  fence,  3  wells,  3  cattleguards,  2 
corrals,  and  2  windmills. 

The  loss  of  AUMs  would  be  most  severe  for  individuals  whose  livestock 
graze  community  allotments  and  have  few  AUMs.  This  loss  would  result  in  a 
disruption  of  the  allottees'  traditional  lifestyles.  Possibly,  they  would  have 
to  graze  their  flocks  elsewhere.  No  reimbursement  would  be  made  for  fence  and 
corral  destruction  or  for  grazing  suspensions  caused  by  surface  mining.  It  will 
not  be  known  how  severely  the  operators  may  be  affected  until  mine  plans  are 
completed.  On  private  surface,  the  surface  owners  would  have  to  negotiate  with 
the  coal  companies  for  reimbursement  for  the  improvements. 
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wildlife 

Mule  Deer  and  Elk 

During  mining  under  this  alternative,  wintering  mule  deer  and  elk  on 
the  La  Plata  #1  tract  would  be  impacted.  Deer  and  elk  utilize  all  200  acres  of 
this  tract  (refer  to  Table  3-5)  and  would  te  subject  to  stress  from  human 
activities  associated  with  mining  as  well  as  the  destruction  of  habitat,  f-lining 
on  this  tract  would  be  canpleted  by  the  year  2000. 

Species  of  High  Federal  Interest 

Increased  human  activity  associated  with  mining  under  this  alternative 
would  have  the  sams  type  of  impacts  on  migrating,  wintering  and  nesting  prairie 
falcons,  ferruginous  hawks,  and  golden  eagles  that  would  occur  under  the  No 
Action  Alternative.  Similar  impacts  would  be  expected  in  1987  from  mining  on 
160  acres  of  the  Bisti  #M  Tract.  An  additional  200  acres  mined  on  the  Bisti  #M 
Tract  by  the  year  2000  would  result  in  similar  or  possibly  increased  impacts 
depending  on  the  proximity  of  mining  to  nest  sites.  Table  3-5  shows  that  the 
total  number  of  nests  of  species  of  high  federal  interest  that  would  be  impacted 
by  this  and  the  No  Action  Alternative  would  be  1  prairie  falcon,  and  5 
ferruginous  hawks. 

Cultural  Resources 

Table  3-20  shows  that  for  this  alternative,  13  sites  have  been 
recorded  on  the  portions  of  the  tracts  containing  federal  coal  or  surface,  and 
between  165  and  188  are  predicted  to  occur.  They  would  be  destroyed  by  surface 
mining  unless  avoided  and  left  intact.  Utilizing  the  predicted  site  density  for 
each  tract,  the  number  of  sites  that  may  be  destroyed  at  mine  start-up  (1987) 
and  peak  production  (2000)  has  been  estimated.  Between  19  and  20  sites  may  be 
destroyed  in  1987,  and  between  26  and  78  in  the  area  of  surface  disturbance  in 
the  year  2000.  (These  predictions  assume  that  the  sites  are  evenly  distributed 
across  each  tract,  which  they  are  not.  Therefore,  the  number  of  sites  may  be 
either  higher  or  lower. )  Total  disturbance  for  this  and  the  No  Action 
Alternative  would  be  to  18^4  recorded  sites  and  between  707  and  730  predicted 
sites. 

A  portion  of  the  Chacoan  road  system  crosses  the  Hospah  #1  Tract. 
Productive  agricultural  soils  that  have  been  associated  with  Anasazi  farming 
carmTunities  are  located  on  the  Hospah  #1,  La  Plata  /^l,  and  Star  Lake  West  #2 
tracts.  Both  the  road  system  and  the  fanning  conmunities  are  significant  in  the 
prehistory  of  the  San  Juan  Basin  and  may  have  National  Register  significance. 
They  would  be  destroyed  by  mining. 

Additional  sites  outside  of  the  coal  lease  tracts  may  be  disturbed  or 
destroyed,  limiting  tte  scientific  data  available  from  them.  The  Advisory 
Council  on  Historic  Preservation  has  listed  actions  that  may  cause  adverse 
affects  to  cultural  resources.  They  include:  (1)  destruction  or  alteration  of 
all  or  part  of  a  property,  (2)  isolation  from  or  alteration  of  its  surrounding 
envirorment ,  or  (3)  introduction  of  visual,  audible  or  atmospheric  elements  that 
are  out  of  character  with  the  property  or  its  setting  (36  CFR  800.9). 


3-31 


TABLK  3-20 

CULTUItAL  RESOURCL:  SI'IE  IrlPAJTiil)  8Y  AiVrEli'lATIVE 

Sites  RecorJed  Sites  Predicted  b/ 

Alternative 1987       2000      Total  1987           2000 Total 

No  Action  171  5*42 

Bypass  a/                                                                                        13  19-20        26-78  165-188 

Mininun  Surface  Ovmer  Conflicts  ^                                         1*42  19           58-78  600-708 


Target  ^ 
Hifil-i  a/ 


1R5  32-n'l       132-2*45        814-1,105 

231  32-44       132-245       1,727-2,295 


Notes:     ^     In  orier  to  determine  cumulative  iinjiacts  for  a  pBrticular  alternative  include 
the  Impacts  fron  new  coal  leasliir;  plus  the  impacts  of  coal   leasirv?  from  the  No 
Action  Alternative. 
^    These  predictions  assume  that  the  sites  ire  evenly  distributed  across  each 

tract,   which  they  are  not.     Therefore,   tte  number  of  sites  inaybe  either  hither 
or  lower. 


TABLE  3-21 

ACHKA(iE  tiOr  AVAIUBL1     TO  UISPSl^SiiD  iiSCHEATION  USE 
BY  ALTEKTJATIVE  a/ 


Year 

Alternative 19  H  7 2000 

No  Action 

Bypass  1,642  3,059 

■  linimuri  Surface  Ov/ner  Conflicts  3,242  7,3sC 

Tarji;et  10,052  15,357 

High  23,962  30,145 


Note:   a/    xnese  figures  .*Eire  cJerived  by  multiplyini^ 

exi^ecte.l  annual  ilisturbance     (acres)  by  the 
life  of  the  nine  (years)  and  addiiif;  surface 
facilities  (acres)   for  each  mine  t/iat  would  be 
in  production  (iurini-^  19 ''7  or  the  year  2000. 
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Increased  unauthorized  collection  and  vandalism  to  cultural  resources 
would  occur  with  increased  population  in  the  EIS  Region. 

Visual  Resources 

The  type  of  impacts  associated  with  this  alternative  would  generally 
be  the  same  as  those  identified  under  the  No  Action  Alternative.  Under  the 
Bypass  Alternative,  all  tracts  are  in  either  VRM  Class  III  or  IV,  except  for  the 
La  Plata  #1  Tract,  wJiich  is  not  classified.  Surface  mining  and  facilities  on 
these  tracts  would  alter  Uie  visual  landscape  to  a  degree  unacceptable  in  their 
present  classes. 

Surface  mining  of  two  tracts,  Bisti  #4  and  Bisti  #6,  would  cause 
significant  visual  impacts.  Bisti  #4  is  in  an  area  known  as  the  "Fossil  Forest" 
which  has  good  sightseeing  values.  Surface  mining  would  destroy  this  quality. 
Bisti  #6  is  also  in  a  scenic  badlands  area,  and  part  of  the  tract  is  near  the 
Bisti  Wilderness  Study  Area/Area  of  Critical  Environmental  Concern.  Mining 
would  destroy  tire  scenic  quality  of  the  tract  as  well  as  cause  a  visual  impact 
to  the  scenic  resources  nearby  for  the  life  of  the  mine. 

Visual  B  (enclosed  in  the  nap  pocket)  displays  the  VW-l  classes  on 
those  lands  affected  by  mining  operations  as  a  result  of  additional  federal  coal 
leasing.  No  VRM  Class  II  lands  would  be  directly  impacted  as  a  result  of 
additional  leasing  under  the  Bypass  Alternative. 

Wilderness 

Under  this  alternative,  surface  mining  of  Bisti  #6  would  have  tlie  same 
type  of  impacts  as  described  for  existing  leases  under  the  No  Action 
Alternative.  Impacts  would  be  greater  on  the  parts  of  the  tract  closest  to  the 
Bisti  Wilderness  Study  Area  (WSA).  Some  disturbance  can  be  ex{)ected  in  19B7, 
but  mining  of  this  tract  should  be  completed  before  the  year  2000. 

Recreation 

Under  this  alternative,  mining-related  populaticn  growth  would 
increase  dispersed  recreation  demand  in  the  EIS  Region,  fining  operations  would 
decrease  the  amount  of  public  land  available,  resulting  in  additional  pressures 
on  the  remaining  lands.  Impacts  would  include  increased  litter,  vandalism,  and 
OHV  use,  as  discussed  for  the  No  Action  Alternative. 

Surface  mining  of  the  Bisti  #5  Tract  would  destroy  the  scenic  quality 
of  that  tract  and  impact  the  recreational  experience  in  the  nearby  Bisti  I'/SA, 

Mining  of  certain  tracts  would  have  adverse  impacts  on  some  specific 
recreation  resources  due  to  noise  and  visual  effects  that  would  reduce  the 
quality  of  the  recreational  experience,  while  some  recreation  resources  could  be 
destroyed.  Acres  not  available  for  recreation  are  shown  in  Table  3-21. 

Surface  mining  of  the  Bisti  #M  Tract  would  destroy  part  of  the  scenic 
recreation  area  known  as  the  Fossil  Forest.  The  Star  Lake  V/est  #2,  Gallo  Wash 
^1,  and  Hospah  #1  tracts  are  within  the  corridor  being  studied  for  possible 
placerrent  of  the  Continental  Divide  National  Scenic  Trail  (CONST).  Surface 
mining  of  these  tracts  could  disrupt  actual  trail  location  and  aesthetics. 
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Land  Uses  (Roads,  P^il roads.  Pipelines,  Transmission  Lines) 

The  type  of  impacts  associated  with  this  alternative  would  generally 
be  the  same  as  those  identified  under  the  No  Action  Alternative.  Table  3-6 
shows  that  under  the  Bypass  Alternative,  13  acres  of  rights-of-way  for  natural 
gas  pipelines  would  be  disturbed  by  relocation  or  removal.  Total  disturbance 
under  this  and  the  No  Action  Alternative  would  be  105  acres  of  rights-of-way  for 
public  roads,  8l  acres  for  powerlines,  6^  acres  for  natural  gas  pipelines,  and 
39  acres  for  proposed  railroads. 

Transportation 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Table  3-8  shows  predicted  increases  in  car  and  light  duty  truck  traffic.  A 
traffic  increase  would  occur  on  New  Mexico  371  by  1987.  By  the  year  2000, 
traffic  increases  would  occur  on  New  Mexico  44,  New  Mexico  197,  and  New  Mexico 
371. 

Two  competitive  lease  tracts  under  this  alternative  would  require 
transportation  other  than  the  Star  Lake  Railroad.  Due  to  the  location  of  the  La 
Plata  #1  Tract  north  of  Farmington,  coal  would  have  to  be  trucked  to  power 
plants  (probably  west  of  Farmington)  as  is  currently  being  done  with  coal  mined 
fran  the  Black  Diamond  mine. 

The  projected  increase  in  number  of  accidents  due  to  this  alternative 
is  sliown  on  Table  3-9.  By  1987,  an  increase  would  occur  on  New  'texico  371.  By 
the  year  2000,  accident  increases  would  also  occur  on  New  Mexico  44. 

Social  and  Economic  Factors 

Construction,  production,  and  transportation  workers  on  adjacent  mines 
would  be  utilized  for  tne  mining  operations  on  the  tracts  in  the  Bypass 
Alternative.  Therefore,  the  type  and  extent  of  impacts  associated  with  leasin^^ 
this  alternative  would  be  the  same  as  those  identified  under  the  No  Action 
Alternative. 

American  Indian  Concerns 

The  type  of  impacts  associated  with  leasing  this  alternative  would 
generally  be  the  saire  as  those  identified  under  the  No  Action  Alternative. 
Table  3-17  shows  that  4  residences  (surface  mining),  9  knov/n  gravesites  (surface 
mining),  5  known  gravesites  (underground  mining),  and  5  known  sacred  sites 
(surface  mining)  could  be  disturbed  under  this  alternative.  Total  disturbance 
for  this  and  the  No  Action  Alternative  would  be  53  residences  (surface  mining), 
6  residences  (underground  mining,  9  known  gravesites  (surface  mining),  5 
gravesites  (underground  mining),  and  5  known  sacred  sites  (surface  mining). 

IMPACTS—MINirdM  SURFACE  OVNER  COrJFLICTS  ALTERNATIVE 


This  alternative  proposes  to  lease  11  tracts  in  September,  1983.  Six 
of  the  tracts  would  be  surface  mined,  and  five  would  be  underground  mined. 
Federal  in-place  reserves  that  would  be  leased  are  approximately  9l5  million 
tons,  of  vfhich  349  million  tons  are  recoverable.  Projected  average  annual  coal 
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production  would  be  approximately  7.15  million  tons  from  1985  through  the  year 
2007  for  9  of  the  11  tracts.  It  appears  that  minimal  conflicts  regarding  mining 
would  occur  with  the  surface  owners  of  these  tracts. 

Air  Quality 

The  type  of  impacts  associated  with  leasing  this  alternative  would 
generally  be  the  same  as  those  identified  under  the  Mo  Action  and  Bypass 
Alternatives.  Table  3-1  shows  that  for  this  alternative,  under  worst-case 
meteorological  conditions,  the  Mew  Mexico  State  24-hour  standard  of  150  ug/m^ 
would  be  violated  by  84  ug/m3  with  a  TSP  level  at  the  mines  of  234  ug/m3. 
The  234  us/m3  was  obtained  by  modeling  the  mines  from  this  and  the  No  Action 
Alternative.  This  level  could  contribute  to  a  violation  of  the  PSD  Class  II 
24 -hour  limit  near  the  mines. 

The  total  emissions  from  mining  under  this  alternative  would  be  l6,l83 
tons  of  TSP  per  year.  The  visual  range  near  the  mine  boundaries  would  be 
reduced  13  miles  to  60  miles.  The  area!  extent  of  the  impact  is  generally 
limited  to  short  distances  fran  the  lease  area  boundaries. 

Topography  and  Mineral  Resources 

Surface  Mining 

The  type  of  impacts  associated  with  leasing  this  alternative  would 
generally  be  the  same  as  those  identified  under  the  No  Action  Alternative.  Table 
3-2  shows  that  for  this  alternative,  approximately  308  and  4,988  acres  would  be 
disturbed  in  I987  and  the  year  2000,  respectively.  A  total  of  19,302  acres 
would  be  disturbed  by  mining,  of  which  1,050  acres  would  be  for  surface 
facilities.  The  total  acreage  disturbed  for  this  and  the  No  Action  Alternative 
would  be  51,272  acres. 

Underground  ?4ining 

Subsidence  impacts  would  remain  the  same  as  discussed  under  the  No 
Action  Alternative. 

Surface  facility  construction  would  cause  permanent  changes  of  natural 
topography  on  about  400  acres. 

Underground  hazards  and  impacts  to  mineral  development  would  remain 
the  same  as  discussed  in  the  No  Action  Alternative.  Oil  and  gas  potential 
exists  in  the  area;  drilling  for  these  commodities  could  conflict  i^ith-  coal 
development. 

Paleontology 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  Uo  Action  Alternative. 
Tabic  3-3  shows  that  for  this  alternative,  an  estimated  total  of  I36  fossil 
localities  would  be  disturbed.  The  estimated  total  of  fossil  localities 
disturbed  for  this  and  the  No  Action  Alternative  would  oe  1,205. 
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Soils 

Surface  Mining 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  Identified  under  the  Bypass  Alternative. 
Table  3-l8  shows  that  mining  facilities  (haul  roads,  structures,  storage  areas, 
buildings,  and  parking  areas)  would  cause  the  permanent  loss  of  approxlinately  39 
acres  of  the  soil  resource.  Approximately  19,302  acres  of  disturbance  would  be 
associated  -with  six  surface  mines  (510  acres  per  mine  per  year),  and  about  400 
acres  of  surface  disturbance  with  five  underground  mines.  Surface  disturbance 
at  the  onset  of  mining  activities  (1987)  would  consist  of  about  638  acres. 
Approximately  2,l80  acres  of  surface  disturbance  would  occur  during  peak  mine 
production  (year  2000).  The  total  acreage  disturbed  by  this  and  the  No  Action 
Alternative  would  be  51,272  acres  (refer  to  Table  3-2). 

Underground  raining 

A  maximum  of  80  acres  per  underground  mine  would  sustain  surface 
disturbance  in  the  form  of  access  roads,  parking  areas,  storage  yards, 
buildings,  utilities,  and  mine  structures.  Surface  structures  and  facilities 
associated  with  underground  mines  would  result  in  vegetation  removal  and  soil 
disturbance  and  thus  susceptibility  to  wind  and  water  action.  Sediment  rates 
would  increase  slightly  because  of  vegetation  removal  and  unstable  soils,  and 
the  placement  of  mine  structures  and  facilities  would  cause  some  soil 
compaction.  Soil  characteristics  and  properties  (bulk  density,  permeability, 
productivity,  potential,  structure,  infiltration  rates,  and  micro-organisms) 
would  be  affected  to  some  extent  because  of  soil  handling,  transporting,  and 
stockpiling.  Soil  contamination  may  occur  because  of  accidental  spills 
(man-made  products)  and  toxic  material  from  disturbed  soils,  bedrock,  and  spoil 
piles. 

Water  Resources 

Surface  Water 

Refer  to  the  last  section  of  this  chapter. 

Ground  Water 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  Identified  under  the  No  Action  Alternative. 
Additional  coal  development  and  pumping  under  this  alternative  would  Impact  the 
Entrada  Sandstone  (Layer  1),  Vfestwater  Canyon  Member  of  the  Morrison  Formation 
(Layer  3),  and  Gallup  Sandstone  (Layer  5).  Maximum  drawdown  (over  and  above 
that  caused  by  the  No  Action  Alternative)  in  the  Entrada  would  be  30  feet, 
occurring  between  the  years  2031  and  2035.  Additional  maximum  drawdown  in  the 
Westwater  Canyon  Member  would  be  100  feet,  occurring  between  the  years  2021  and 
2025.  Additional  maximum  drawdown  in  the  Gallup  Sandstone  would  be  300  feet, 
occurring  between  the  years  1996  and  2005  in  the  vicinity  of  the  Lee  Ranch 
Tracts.  The  maximum  additional  drawdowns  and  the  year  in  wl-iich  they  would  occur 
are  summarized  in  Table  3-4. 
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Livestock  Grazing 

The  type  of  impacts  associated  vdth  mining  under  this  alternative 
would  generally  be  the  same  as  those  Identified  under  the  Bypass  Alternative. 
Table  3-19  shows  that  the  f^lnlmum  Surface  Owner  Conflicts  Alternative  would 
remove  approximately  19,302  acres  of  native  vegetation  and  U,268  AUi4s  of 
livestock  forage  on  BLM-admlnlstered  allotments  over  the  life  of  the  mines.  In 
addition,  nine  reservoirs,  13  miles  of  fence,  six  v/ells  and  a  spring  would  be 
destroyed  by  surface  mining. 

By  the  start  of  production  In  1987,  638  acres  of  native  vegetation 
would  be  removed  and  llU  AUMs  of  forage  lost.  At  the  peak  of  mining  in  the  year 
2000,  2,l80  acres  of  vegetation  would  be  removed  with  455  AUMs  of  forage.  The 
total  disturbance  for  this  and  the  No  Action  Alternative  would  be  to  51,272 
acres,  8,459  AU?4s,  19  reservoirs,  34  miles  of  fence,  8  wells,  3  cattleguards,  2 
corrals,  2  ^^rindmills,  ard  1  spring. 

Wildlife 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  ^nerally  be  the  same  as  those  identified  under  the  No  Action  and  Bypass 
Alternatives.  Table  3-5  shows  that  the  total  number  of  nests  of  species  of  high 
federal  Interest  impacted  by  this  aind  the  No  Action  Alternative  would  be  1 
prairie  falcon,  and  5  ferruginous  hawks.  Also  impacted  would  be  200  acres  of 
wintering  rmale  deer  and  elk  habitat. 

Cultural  Resources 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  Bypass  Alternative. 
Table  3-20  shows  that  for  this  alternative,  142  sites  have  been  recorded  on  the 
portions  of  the  T:racts  containing  federal  coal  or  surface,  and  between  600  and 
708  sites  are  predicted.  These  would  be  destroyed  by  surface  mining  unless 
avoided  and  left  Intact.  Utilizing  the  predicted  site  density  for  each  tract, 
the  number  of  sites  that  may  be  destroyed  at  mine  start-up  (1987)  and  peak 
production  (2000)  has  been  estimated  at  19  and  between  58  and  78,  respectively. 
(These  predictions  assune  that  the  sites  are  evenly  distributed  across  each 
tract,  which  they  are  not.  Therefore,  the  number  of  sites  may  be  either  higher 
or  lower.)  Sites  on  tracts  to  be  underground  mined  may  oe  destroyed  or 
disturbed  by  subsidence,  and  additional  sites  inside  and  outside  of  the  tracts 
may  be  directly  or  indirectly  impacted.  Total  disturbance  for  this  and  the  Uo 
Action  Alternative  would  occur  to  313  recorded  sites  and  between  1,142  and  1,250 
predicted  sites. 

Underground  mining  may  destroy  a  portion  of  the  Pierre's  Ruin 
archaeological  community  that  is  not  protected  by  P.L.  96-550.  Mining  may  also 
introduce  ibreign  audible  and  visual  elements  into  the  surrounding  area,  which 
may  reduce  the  interpretive  value  of  the  site. 

The  Chacoan  Great  North  Road  crosses  the  Nageezl  Tract  and  the 
Pierre's  Ruin  Ccsnraunity.  Segments  of  the  road,  and  associated  features  outside 
of  the  portion  of  the  community  not  to  be  leased,  rnay  be  destroyed.  The  Chacoan 
Southeast  Road  passes  tlirough  the  Lee  Ranch  West  Tract.  This  portion  of  the 
road  and  any  associated  features  or  structures  would  be  destroyed  by  mining. 
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The  txjtal  disturbance  would  include  segments  of  both  the  Chacoan  Great  North 
Road,  Chacoan  Southeast  Road  and  that  portion  of  the  Chacoan  road  system  that 
crosses  the  Hospah  #1  Tract  (approximately  9  miles). 

Productive  agricultural  soils  that  have  been  associated  with  Anasazi 
farming  communities  are  located  on  the  La  Plata  #2  Tract.  Previously  recorded 
on  this  tract  and  on  La  Plata  #4  is  site  LA  5605,  an  Anasazi  community 
containing  at  least  six  roomblocks.  This  site  may  be  destroyed  by  surface 
facilities  associated  with  underground  mining.  Agriculturad  soils  also  occur  on 
the  three  Lee  Ranch  tracts  and  the  Divide  Tract.  If  Anasazi  farming  communities 
are  in  these  tracts,  they  would  be  destroyed  by  mining.  The  total  disturbance 
would  include  agricultural  soils  that  have  been  associated  with  Anasazi  farming 
communities  on  the  La  Plata  #2,  Lee  Ranch  East,  West,  and  Middle,  Divide,  Hospah 
#1,  La  Plata  #1,  and  Star  Lake  West  #2   tracts. 

Visual  Resources 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Under  this  alternative,  all  of  the  tracts  are  either  in  VRM  Class  III  or  IV, 
except  for  the  La  Plata  H\  and  H2  tracts  v*iich  are  not  classified.  Surface 
mining  and  surface  facilities  on  these  tracts  would  alter  the  visual  landscape 
to  a  degree  unacceptable  in  their  present  class. 

Wilderness 

The  type  of  Impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Under  this  alternative,  surface  facilities  and  operations  for  an  underground 
mine  on  the  Kimbeto  §\  Tract  could  have  some  inpacts  on  the  wilderness  character 
of  the  nearby  Ah-shi-sle-pah  V/ilderness  Study  Area  caused  by  noise,  lighting, 
and  sight  of  the  facilities.  Production  on  this  tract  is  not  expected  until  the 
year  2000. 

Recreation 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Acres  not  available  for  recreation  use  during  mining  are  shown  in  Table  3-21. 

Under  this  cilternative,  the  Lee  Ranch  East,  West,  and  Middle,  and 
Divide  tracts  are  within  the  corridor  being  studied  for  possible  placement  of 
the  Continental  Divide  National  Scenic  Trail.  Surface  mining  of  these  tracts 
could  dismpt  actual  trail  location  and  cause  a  safety  hazard  for  hikers. 

Land  Uses  (Roads,  Railroads,  Pipelines,  Transmission  Lines) 

Surface  Mining 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  gsnerally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Table  3-6  shows  that  under  this  alternative,  96  acres  for  powerlines  and  5  acres 
for  proposed  railroads  would  be  disturbed  by  relocation  or  removal.  Total 
disturbance  for  this  and  the  No  Action  Alternative  would  be  105  acres  for  public 
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roads,  177  acres  for  powerlines,  51  acres  for  natural  gas  pipelines,  and  4M 
acres  for  proposed  railroads. 

Underground  Mining 

Table  3-7  shows  that  under  this  alternative,  33  acres  of  rights-of-way 
for  public  roads,  11  acres  for  powerlines,  23  acres  for  natural  gas  pipelines, 
and  27  acres  for  proposed  railroads  v/ould  be  disturbed  by  subsidence,  relocation 
or  removal.  Total  disturbance  for  this  and  the  No  Action  Alternative  would  be 
104  acres  for  public  roads,  22  acres  for  powerlines,  ^^  acres  for  natural  gas 
pipelines,  and  27  acres  for  proposed  railroads. 

Transportation 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  sa/ne  as  those  identified  under  the  No  Action  Alternative. 
Table  3-8  shows  predicted  increases  in  car  and  light  duty  truck  traffic. 
Traffic  increases  on  New  Mexico  53/33^  and  New  Mexico  509  would  occur  by  1987. 
By  the  year  2000,  traffic  increases  would  occur  en  New  Mexico  44,  New  Mexico  57, 
New  rfexico  53/334  and  New  Mexico  509.  A  major  impact  would  occur  on  New  Mexico 
44,  which  is  a  heavily  travelled  artery  from  Bloomfield,  New  ^texico  to 
Albuquertiue.  Upgrading  of  this  segment  has  just  begun. 

The  projected  increase  in  numbers  of  accidents  due  to  this  alternative 
is  shown  on  Table  3-9.  By  the  year  2000,  accident  increases  would  occur  on  New 
Mexico  53/334  and  New  Mexico  44. 

Social  and  Economic  Factors 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  ^nerally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Tables  3-10  through  3-13,  3-15,  and  3-16  show  the  increases  to  Grants,  Milan, 
and  Panmington  for  employment,  population,  housing,  canmunity  expenditures, 
water  use  and  wastewater  treatment. 

American  Indian  Concerns 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  ^^nerally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Table  3-17  shows  that  3  residences  (surface  mining),  20  residences  (underground 
mining),  6  known  gravesites  (surface  mining),  5  known  gravesites  (underground 
mining),  and  4  knov/n  sacred  sites  (surface  mining)  could  be  disturbed  under  this 
alternative.  Total  disturbance  for  this  and  the  No  Action  Alternative  would  be 
to  52  residences  (surface  mining)  26  residences  (underground  mining),  12  knovm 
gravesites  (surface  mining),  10  gravesites  (underground  mining),  and  8  known 
sacred  sites  (surface  mining). 

IMPACTS—TARGET  ALTERIMTIVE 

The  competitive  tracts  in  this  alternative  are  those  included  in  the 
Bypass  and  the  Minimum  Surface  Owner  Conflicts  Alternatives,  i^ith  additional 
tracts  being  added  to  achieve  a  production  level  that  would  fall  within  the 
Secretary  of  the  Interiors 's  target  range  of  1.2  to  1.5  million  tons  of  coal. 
The  preferred  alternative  indicated  here  is  that  of  the  Regional  Coal  Team.;  it 
is  not 
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necessarily  that  of  the  Secretary,  nor  does  it  bind  the  Secretary  in  any  way  in 
reaching  a  final  federal  leasing  decision. 

This  alternative  proposes  to  lease  2'4  tracts  in  September,  1983. 
Nineteen  tracts  would  be  surface  mined  sind  five  would  be  underground  mined. 
Federal  in-place  reserves  to  be  leased  are  approximately  1.32  billion  tons,  with 
approximately  .7  billion  tons  being  recoverable.  Projected  average  annual  coal 
production  would  be  approximately  .13  billion  tons  from  1985  throu^  the  year 
2007  from  21  of  the  24  tracts. 

Air  Quality 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  and  Bypass 
Alternatives,  but  over  a  larger  area.  The  total  emissions  under  the  Target 
Alternative  would  be  18,803  tons  of  TSP  per  year.  Table  3-1  shows  that,  under 
worst-case  nEteorological  conditions,  the  New  Mexico  State  24-hour  standard  of 
150  u©/ra3  would  be  violated  by  84  ug/m3  with  a  TSP  level  at  the  mines  of  234 
ug/m3.  The  234  ug/m3  was  obtained  by  modeling  the  mines  frcm  this  and  the 
No  Action  Alternative. 

The    PSD    Class    II    24-hour    limit    could    be    exceeded  near    the    mine 

boundaries,    but    the   TSP    level    would    drop    with    distance    fran  the   mine.       The 

maximum   average    annual    mean    was    calculated    to    be    42    ug/m3,  which    does    not 
exceed  the  state  or  federal  annual  standards. 

Topography  and  Mineral  Resources 

Surface  Mining 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  a^  those  identified  under  che  No  Action  Alternative. 
Table  3-2  shows  that  for  the  Target  Alternative,  approximately  859  and  10,593 
acres  would  be  disturbed  in  1987  and  the  year  2000,  respectively.  A  total  of 
35,977  acres  would  be  disturbed  by  mining,  of  --vhich  2,100  acres  would  be  for 
surface  facilities.  The  total  acreage  disturbed  by  this  and  the  No  Action 
Alternative  vrauld  be  67,947  acres. 

Underground  F'lining 

Subsidence  Impacts  would  remain  the  same  as  those  discussed  under  the 
No  Action  Alternative. 

Surface  facility  constructicn  would  cause  permanent  changes  of  natural 
topography  on  about  400  acres. 

Underground  hazards  and  impacts  to  mineral  development  would  remain 
the  same  as  those  discussed  under  the  No  Action  Alternative.  Oil  and  gas 
potential  exists  in  the  region;  drilling  for  these  commodities  could  conflict 
vd.th  coal  development. 
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Paleontology 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  sane  as  those  identified  under  the  No  Action  Alternative. 
Table  3-3  shows  that  under  the  Target  Alternative,  an  estimated  1,400  fossil 
localities  would  be  disturbed.  The  estimated  total  number  of  fossil  localities 
disturbed  by  this  and  the  No  Action  Alternative  would  be  2,469. 

Soils 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  Bypass  and  Minimum 
Surface  Owner  Conflicts  Alternatives.  Table  3-18  shows  that  mining  facilities 
(haul  roads,  structures,  storage  areas,  buildings,  and  parking  areas)  would 
cause  the  permanent  loss  of  approximately  78  acres  of  the  soil  resource. 
Approximately  35,977  acres  would  be  disturbed  by  24  surface  mines,  with  annual 
disturbance  being  approximately  1,719  acres.  Surface  facilities  would  disturb 
approximately  400  acres  associated  with  five  underground  mines.  Surface 
disturbance  at  the  onset  of  mining  activities  (1987)  would  consist  of 
approximately  1,762  acres.  Approximately  4,417  acres  of  surface  disturbance 
would  occur  during  peak  mine  production  (year  2000).  The  total  acreage 
disturbed  by  this  and  the  No  Action  Alternative  would  be  67,947  acres  (refer  to 
Table  3-2). 

Water  Resources 

Surface  Water 

Refer  to  the  last  section  in  this  chapter. 

Ground  Water 

The  type  of  Impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Additional  coal  development  and  groundwater  pumping  under  the  Target  Alternative 
would  create  further  drawdowns  (over  and  above  those  caused  by  the  No  Action 
Alternative)  in  the  Entrada  Sandstone  (Layer  1),  Westwater  Canyon  Member  of  the 

Morrison  Formation  (Layer  3),  and  Gallup  Sandstone  (Layer  5).  Msiximum 
additional  drawdown  in  the  Entrada  would  be  70  feet,  occurring  between  the  years 
2026  and  2035.  Maximum  additional  drawdown  in  the  Vtestwater  Canyon  Member  would 
be  100  feet,  occurring  between  the  years  2021  and  2025,  the  same  as  that  for  the 
Minimum  Surface  Owner  Conflicts  Alternative.  Maximum  additional  drawdown  in  the 
Gallup  Sandstone  would  be  300  feet,  occurring  between  the  years  1996  and  2005, 
the  same  as  that  for  the  Minimum  Surface  Owner  Conflicts  Alternative.  The  plate 
showing  drawdown  however  (in  the  map  pocket  of  this  EIS),  indicates  a  more 
extensive  cone  of  depression  for  drawdowns  in  the  rangs  of  10  to  70  feet.  The 
maximum  additional  drawdowns  and  the  years  in  which  they  would  occur  are 
summarized  in  Table  3-4. 

Livestock  Grazing 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  Bypass  Alternative. 
Table  3-19  shows  that  the  Target  Alternative  would  remove  approximately  35,952 
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acres      of      native      vegetation      and      6,045      AUMs      of      livestock      forage      on 

BLr4-admlnistered    allotments    over    the    life    of    the    mines.        In    addition,  15 

reservoirs,    31    miles    of    fence,    9    wells    and    a   spring   would    be    destroyed  by 

surface  mining.     A  state  sensitive  plant  species.  Astragalus  wingatus ,  could  be 
removed  by  surface  mining  and  facilities. 

By  the  start  of  production  in  1987,  1,B19  acres  of  native  vegetation 
would  be  removed  and  257  AUTte  of  forafgs  lost.  At  the  peak  of  mining  in  the  year 
2000,  U,563  acres  of  vegetation  would  be  removed  with  730  A^Ms  of  forage.  Total 
disturbance  for  this  and  the  No  Action  Alternative  would  be  to  67,922  acres, 
10,236  AU?4s,  25  reservoirs,  52  miles  of  fence,  11  wells,  3  cattleguards,  2 
corrals,  2  windmills,  and  a  spring  and  Astragalus  wingatus  would  be  affected. 

Wildlife 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  and  Bypass 
Alternatives.  Table  3-5  shows  that  the  total  number  of  nests  of  species  of  high 
federal  interest  impacted  by  this  and  the  No  Action  Alternative  would  be  a 
prairie  falcon,  5  ferruginous  hawk,  and  a  golden  eagle  nest.  Two  hundred  acres 
of  wintering  mule  deer  and  elk  habitat  would  also  be  destroyed. 

Cultural  Resources 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  saire  as  tho??  identified  under  the  Bypass  Alternative. 
Table  3-20  shows  that  for  this  alternative,  185  sites  have  been  recorded  on  the 
portions  of  the  tracts  containing  federal  coal  or  surface  and  between  8l4  and 

1,105  sites  are  predicted.   The  sites  would  be  destroyed  by  surface  mining 
unless  avoided  and  left  intact. 

Using  the  predicted  site  density  for  each  tract,  the  number  of  sites 
that  may  be  destroyed  at  mine  start-up  (1987)  and  peak  production  (2000)  has 
been  estimated.  Between  32  and  44  sites  may  be  destroyed  in  1987,  and  between 
132  and  245  in  the  area  of  surface  disturbance  in  the  year  2000.  (These 
predictions  assume  that  the  sites  are  evenly  distributed  across  each  tract, 
which  they  are  not.  Therefore,  the  number  of  sites  may  be  either  higher  or 
lower.) 

Sites  on  tracts  to  be  underground  mined  may  be  destroyed  or  disturbed 
by  subsidence.  Additional  sites  inside  and  outside  of  the  tracts  may  be 
directly  or  indirectly  impacted.  Total  disturbance  for  this  and  the  No  Action 
Alternative  would  be  to  356  recorded  sites  and  between  1,356  and  1,647  predicted 
sites. 

Chacoan  roads  disturbed  would  include  segnents  of  the  Chacoan  Great 
North  Road,  the  Chacoan  Southeast  Road,  amd  that  portion  of  the  Chacoan  road 
system  that  crosses  the  Hospah  #1  Tract  (approximately  9  rniles). 

Productive  agricultural  soils  are  located  on  the  Star  Lake  East  #1 
Tract.  If  Anasazi  farming  communities  are  on  this  tract,  they  would  be 
destroyed  by  mining.  The  total  disturbance  would  include  agricultural  soils 
that  have  been  associated  v/ith  Anasazi  farming  communities  on  the  La  Plata  #2. 
Lee  Ranch  East,  West,  and  Middle,  Divide,  Hospah  ^1,  La  Plata  §1,  Star  Lake  Vtest 
#2,  and  Star  Lake  East  §1   tracts. 
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visual  Resources 

The  type  of  impacts  associated  vdth  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
All  of  the  tracts  under  this  alternative  are  either  in  VR?4  Class  III  or  IV, 
except  for  La  °lata  n  and  #2,  which  are  not  classified.  Surface  mining  and 
surface  facilities  on  these  tracts  would  alter  the  visual  landscape  to  a  degree 
unacceptable  in  their  present  class.  Surface  mining  of  the  Bisti  ff2  Tract  would 
destroy  scenic  badlands  and  would  affect  the  visual  quality  on  the  adjacent 
Bisti  V/SA/ACEC.  The  badlands  on  this  tract  are  in  a  scenic  quality  A-rated  area 
and  provide  good  sightseeing  values. 

Wilderness 

Under  this  alternative,  surface  mining  of  the  Bisti  #2  Tract  would 

cause  the  sane  type  of  impacts  to  the  Bisti  V/SA  as  those  identified  in  the  Mo 

Action  Alternative  for  existing  leases.   Production  on  this  tract  would  be 

expected  to  begin  in  1987  and  would  have  nearly  doubled  by  the  year  2000. 

Recreation 

Under  this  alternative,  the  type  of  impacts  to  dispersed  recreation 
would  be  the  same  as  those  discussed  under  the  No  Action  Alternative.  Acres  not 
available  for  recreation  use  are  shown  in  Table  3-21. 

Surface  mining  of  the  Bisti  #2  Tract  would  destroy  the  scenic  and 
recreational  values  of  a  portion  of  the  Bisti  Badlands  and  would  have  very 
detrimental  visual  and  noise  effects  upon  the  quality  of  recreational  experience 
in  the  Bisti  WSA  directly  adjacent.  Objectionable  sounds  would  include  sirens 
and  noises  from  blasting,  operaticn  equipment,  and  transportation.  Adverse 
visual  effects  would  result  from  the  sight  of  the  mining  operation  from  within 

the  V/SA,  lighting  of  the  sky  during  night  operations,  and  decreased  visibility 
due  to  dust  produced  by  mining. 

In  addition  to  the  tracts  identified  under  the  Bypass  and  Minimum 
Surface  Owner  Conflicts  Alternatives  as  possibly  impacting  the  Continental 
Divide  National  Scenic  Trail,  the  Johnson  Trading  Post  and  Star  Lake  East  ifl 
tracts  also  fall  within  the  corridor. 

Land  Uses  (Roads,  Railroads,  Pipelines,  Transmission  Lines) 

Surface  Mining 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Table  3-6  shows  that  under  the  Target  Alternative,  30  acres  of  rights-of-way  for 
public  roads,  177  acres  for  powerlines,  57  acres  for  natural  gas  pipelines,  and 
5  acres  for  proposed  railroads  would  be  disturbed  by  relocation  or  removal. 
Total  rights-of-way  disturbance  for  this  and  the  No  Action  Alternative  would  be 
to  135  acres  for  public  roads,  258  acres  for  powerlines,  108  acres  for  natural 
gas  pipelines,  and  M4  acres  for  proposed  railroads. 
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Underground  Mining 

The  underground  impacts  associated  with  mining  under  this  alternative 
would  be  the  samg  type  and  number  as  those  Identified  for  the  r4iniinum  Surface 
Owner  Conflicts  Alternative. 

Transportation 

The  type  of  impacts  associated  with  mining  under  this  alte.mative 
would  generally  be  the  same  as  those  Identified  under  the  No  Action  Alternative. 
Table  3-8  shows  predicted  increases  In  car  and  light  duty  truck  traffic. 
Traffic  increases  on  New  Mexico  44,  New  Mexico  57,  and  New  Mexico  371  would 
occur  by  1987.  By  the  year  2000,  traffic  increases  would  occur  on  New  Mexico 
53/334,  New  Mexico  197  and  New  Mexico  170. 

The  projected  Increase  in  number  of  accidents  due  to  this  alternative 
is  shown  on  Table  3-9.  By  the  year  2000,  accident  increases  would  occur  on  New 
Mexico  44,  New  Mexico  197,  and  New  Mexico  371.  In  1987,  the  most  significant 
increase  would  occur  on  New  Mexico  371,  which  is  presently  being  redesigned  and 
paved.  Once  construction  is  completed,  the  accident  rate  for  this  highway  may 
decrease. 

Social  and  Economic  Factors 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Tables  3-10  through  3-16  show  the  Increases  in  Grants,  Milan,  Farmington,  and 
Cuba  for  employment,  housing,  population,  community  expenditures,  water  use  and 
wastewater  treatment. 

American  Indian  Concerns 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  Identified  under  the  No  Action  Alternative. 
Table  3-17  shows  that  50  residences  (surface  mining),  20  residences  (underground 
mining),  23-33  known  gravesites  (surface  mining),  and  3  knovm  sacred  sites 
(surface  mining)  could  be  disturbed  under  this  alternative.  Total  disturbance 
for  this  aiti  the  No  Action  Alternative  would  be  to  99  residences  (surface 
mining)  26  residences  (underground  mining),  29-39  known  gravesites  (surface 
mining),  5  gravesites  (underground  mining),  and  7  known  sacred  sites  (surface 
mining) . 

IMPACTS— HIGH  ALTERNATIVE 

This  alternative  proposes  to  lease  all  39  tracts  brought  forward  in 
the  tract  selection  process  in  September  of  1983.  Of  the  total,  28  tracts  would 
be  surface  mined  and  11  would  be  underground  mined.  Federal  in-place  reserves 
that  would  be  leased  total  approximately  1.94  billicn  tons,  of  which 
approximately  1.09  billion  tons  are  recoverable.  Projected  average  annual  coal 
productiai  would  be  approximately  .24  billion  tons  from  1985  through  the  year 
2007  for  36  of  the  39  tracts. 
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Mr  Quality 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  Minimum  Surface  Owner 
Conflicts  Alternative,  but  over  a  greater  areal  extent.  The  total  emissions 
under  the  High  Alternative  would  be  30,51^  tons  of  TSP  per  year.  Table  3-1 
shows  that  for  this  alternative,  under  worst-case  meteorological  conditions, 
the  New  r^fexico  State  2U-hour  standard  of  150  ug/m3  would  be  violated  by  86 
ug/m3  with  a  TSP  level  at  the  mines  of  236  ug/m^.  With  an  annual  average  of 
42  ug/m3.  The  236  ug/m3  ws  obtained  by  modeling  the  mines  from  this  and  the 
No  Action  Alternative. 

The  PSD  Class  II  2M-hour  increment  could  be  violated  near  the  mine 
boundaries,  but  would  drop  with  distamce  fran  the  mine.  The  visual  range  near 
the  mine  would  be  reduced  13  to  60  miles. 

Topography  and  Mineral  Resources 

Surface  Mining 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 

Table  3-2  shows  that  for  this  alternative,  approximately  1,771  and  23,6Ml  acres 
would  be  disturbed  in  19'37  and  the  year  2000,  respectively.  A  total  of  68,641 
acres  would  be  disturbed  by  mining,  of  which  3,300  acres  would  be  for  surface 

facilities.  The  total  acreage  disturbed  by  this  and  the  No  Action  Alternative 
would  be  100,611  acres. 

Underground  Mining 

Subsidence  inpacts  would  remain  the  same  as  discussed  in  the  No  Action 
Alternative. 

Surface  facility  construction  would  cause  permanent  changes  of  natural 
topography  on  about  880  acres. 

Underground  hazards  and  impacts  to  mineral  development  would  remain 
the  same  as  those  discussed  in  the  No  Action  Alternative.  Oil  and  gas  potential 
exists  in  the  region,  and  drilling  for  these  commodities  could  conflict  with 
coal  development. 

Paleontology 

The  type  of  impacts  associated  with  mipJ.ng  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Table  3-3  shows  that  under  this  alternative,  an  estimated  1,693  fossil 
localities  would  be  disturbed.  The  estimated  total  number  of  fossil  localities 
disturbed  by  this  and  the  No  Action  Alternative  would  be  2,762. 

Soils 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  Bypass  and  riinimum 
Surface  Owner  Conflicts  Alternatives.   Table  3-l8  shows  that  mining  facilities 
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(haul    roads,    structures,    storage    areas,    buildings,    and    parking   areas)    would 

cause  a  permanent  loss  of  approximately  78  acres  of  the  soil  resource.  A  total 
of  approximately  68,641  acres  would  be  affected  by  28  surface  mines,  with 
annual  surface  disturbance  consisting  of  approximately  2,230  acres  per  year. 
Surface  facilities  associated  with  11  underground  mines  would  disturb 
approximately  880  acres.  Surface  disturbance  at  the  onset  of  mining  activities 
(1987)  would  consist  of  approximately  3,697  acres,  and  approximately  8,559  acres 
of  disturbance  would  occur  during  peak  mine  production  (year  2000).  Total 
acreage  disturbed  by  this  and  the  Uo  Action  Alternative  would  be  100,611  acres 
(refer  to  Table  3-2). 

Water  Resources 

Surface  Water 

Refer  to  the  last  section  of  this  chapter. 

Ground  Water 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  TJo  Action  Alternative. 
Additional  coal  development  and  ground-water  pumping  under  the  High  Alternative 
would  create  further  drawdowns  (over  and  above  those  caused  by  the  No  Action 
Alternative)  in  the  Sntrada  Sandstone  (Layer  1),  V/estwater  Canyon  Member  of  the 
Morrison  Ponnation  (Layer  3),  and  Gallup  Sandstone  (Layer  5).  The  drawdown 
difference  for  the  Entrada,  Westwater  Canyon  Member,  and  Gallup  Sandstone  are 
indistinguishable  from  the  drawdcwn  difference  under  the  Target  Alternative, 
except  for  slight  outward  movement  of  tiie  drawdov/n  contours  (refer  to  the  plates 
in  the  map  pocket  of  this  EIS).  Tne  maximum  additional  drawdowns  and  the  years 
in  v/hich  they  would  occur  are  summarized  in  Table  3-4. 

Livestock  Grazing 

The  type  of  Impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  Bypass  Alternative. 
Table  3-19  shows  that  the  High  Alternative  would  remove  approximately  68,641 
acres  of  native  vegetation  and  9,977  AUMs  of  livestock  forage  on 
BLM-administered  allotments  over  the  life  of  the  mines.  In  addition,  28 
reservoirs,  73  miles  of  fence,  17  wells,  a  spring  and  a  corral  would  be 
destroyed  by  surface  mining.  A  state  sensitive  plant  species.  Astragalus 
wingatus ,  could  be  removed  by  surface  mining  and  facilities. 

By  the  start  of  production  in  I987,  3,771  acres  of  native  vegetation 
would  be  removed  and  490  A\Jl%  of  forage  lost.  At  the  peak  of  mining  in  2000, 
8,863  acres  of  vegetation  would  be  removed  eliminating  1,230  AUMs  of  forage. 
Total  disturbance  for  this  and  the  No  Action  Alternative  would  be  to  100,611 
acres,  I4,l68  AUMs,  38  reservoirs,  94  miles  of  fence,  19  wells,  3  cattleguards, 
3  corrals,  2  windmills,  and  a  spring.  Astragalus  wingatus  would  be  affected. 

Wildlife 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  and  Bypass 
Alternatives.  Wintering  mule  deer  and  elk  on  the  La  Plata  ii3   Tract  woula  be 

3-46 


subject  to  stress  associated  with  mining  on  100  acres  of  their  range.  In  1987, 
66  acres  of  big  game  winter  range  would  be  mined,  /vith  disturbance  occurring 
througliout  the  tract  fron  associated  activities.  By  the  year  2000,  mining  would 
be  complete. 

Table  3-5  shows  that  the  total  number  nests  of  species  of  high  federal 
interest  impacted  by  this  and  the  IJo  Action  Alternative  would  be  a  prairie 
falcon,  5  ferruginous  hawk,  and  a  golden  eagle  nest.  A  total  of  300  acres  of 
wintering  mule  deer  and  elk  habitat  would  also  be  destroyed. 

Cultural  Resources 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  Bypass  Alternative. 
Table  3-20  shows  that  for  this  alternative,  231  sites  have  been  recorded  on  the 
portions  of  the  tracts  containing  federal  coal  or  surface,  and  between  1,727  and 
2,295  sites  are  predicted.  They  would  be  destroyed  by  surface  mining  unless 
avoided  and  left  Intact. 

Using  the  predicted  site  density  for  each  tract,  the  number  of  sites 
that  may  be  destroyed  at  mine  start-up  (1987)  and  peak  production  (2000)  has 
been  estirreited.  Between  32  and  'lU  sites  may  be  destroyed  in  1987,  and  between 
132  and  2'45  in  the  area  of  surface  disturbance  in  the  year  2000.  (These 
predictions  assume  that  the  sites  are  evenly  distributed  across  each  tract, 
which  they  are  not.  Therefore,  the  number  of  sites  may  be  either  higher  or 
lower.) 

Sites  on  tracts  to  be  underground  mined  may  be  destroyed  or  disturbed 
by  subsidence.  Additional  sites  inside  and  outside  of  the  tracts  may  be 
directly  or  Indirectly  impacted.  Total  disturbance  for  this  and  the  No  Action 
Alternative  would  be  to  402  recorded  sites  and  between  2,269  and  2,837  predicted 
sites. 

The  Chacoan  South  Road  crosses  the  Crownpoint  Northeast  and  Crownpoint 
East  tracts.  It  and  any  associated  features  or  structures  would  be  destroyed  by 
mining.  The  total  disturbance  to  Chacoan  roads  would  include  segments  of  the 
Chacoan  Great  North  Road,  the  Chacoan  South  Road  and  that  portion  of  the  Chacoan 
road  system  that  crosses  the  Hospah  #1  Tract  (approximately  11  miles). 

Productive  agricultural  soils  are  located  in  the  La  Plata  ,^3  and  La 
Plata  i^^ ,  Crov/npoint  Northeast,  Star  Lake  East  (LC)  and  Twin  Buttes  tracts.  If 
Anasazi  ccmmunities  are  in  these  tracts,  they  would  be  destroyed  by  mining.  The 
total  disturbance  v/ould  include  agricultural  soils  that  have  been  associated 
with  Anasazi  farming  communities  on  the  La  Plata  §?.,  Lee  Ranch  East,  Vfest,  and 
Middle,  Divide,  Hospah  n.  La  Plata  ^1,  and  Star  Lake  West  #2,  and  Star  T^ake 
East  ^1,  La  Plata  ^3,  La  Plata  #4,  Crownpoint  Northeast,  Star  Lake  East  (LC), 
and  T-^in  Buttes  tracts. 

The  mining  of  the  Chico  Wash  South  Tract  under  the  High  Alternative 
would  have  direct  and  indirect  impacts  to  the  Azabache  Stage  Station.  Blasting 
may  weaken  or  cause  destruction  of  the  standing  walls. 
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visual  Resources 

The  type  of  Impacts  associated  with  mining  under  this  alternative 
would  pgenerally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
In  this  alternative,  all  of  the  tracts  are  either  Wul  Class  III  or  IV,  except 
for  the  La  Plata  Tracts  #1,  #2,  #3,  and  ri'A,  which  are  not  classified.  Surface 
mining  and  facilities  on  these  tracts  would  alter  the  visual  landscape  to  a 
degree  unacceptable  in  their  present  class.  vSurface  mining  of  the  Chico  Wash 
South  Tract  would  greatly  affect  the  scenic  views  fran  atop  the  rresas  of  the 
Ignacio  Chavez  area. 

VJilderness 

Surface  mining  of  the  Chico  VJash  South  Tract  would  have  the  same  type 
of  impacts  to  the  wilderness  character  of  the  Ignacio  Chavez  V/SA  as  those 
discussed  in  the  No  Action  Alternative  for  existing  leases  near  the  Bistl  WSA. 
Impacts  from  production  would  be  present  in  19^7. 

Recreation 

Under  this  alternative,  the  type  of  impacts  to  dispersed  recreation 
would  be  tl-e  same  as  those  discussed  under  the  No  Action  Alternative.  Acres  not 
available  for  recreation  are  sho'wn  in  Table  3-21. 

Surface  minin^^  of  the  Chico  V/ash  South  Tract  would  have  impacts  to  two 

specific  recreation  resources.  The  Azabache  Stage  Station  is  within  this  tract; 
its  structures  could  be  weakened  by  blasting.  Access  to  the  site  would  also  be 
cut  off.  This  entire  tract  is  within  a  scenic  viewshed  experienced  fran  atop 
the  mesas  of  the  Ignacio  Chavez  V/SA  directly  to  the  south.  'lining  would 
severely  alter  this  view. 

Tracts  within  the  Continental  Divide  National  Scenic  Trail  corridor 
that  have  not  been  mentioned  previously  include  the  Star  Lake  East  (LC), 
Crovmpoint  Northeast  and  Crownpoint  (HC).  Mining  on  these  tracts  would  impact 
the  corridor  in  the  same  same  way  as  mining  on  other  tracts  discussed  under  the 
Bypass,  Minimum  Surface  Owner  Conflicts,  and  Target  Alternatives. 

Land  Uses  (Roads,  Railroads,  Pipelines,  Transmission  Lines) 

Surface  Mining 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Table  3-6  shows  that  under  the  High  Alternative,  141  acres  of  rights-of-\^ay  for 
public  roads,  354  acres  for  poweriines,  66  acres  for  natural  gas  pipelines,  and 
5  acres  for  proposed  railroads  v/ould  be  disturbed  by  relocation  or  removal. 
Total  right-of-v/ay  disturbance  for  this  and  the  No  Action  Alternative  would  be 
246  acres  for  public  roads,  435  acres  for  poweriines,  117  acres  for  natural  gas 
pil^elines,  and  44  acres  for  proposed  railroads. 

Underground  Flining 

Table  3-7  shows  that  for  this  alternative  70  acres  of  rights-of-way 
for  public  roads,  78  acres  for  poweriines,  35  acres  for  natural  gas  pipelines, 
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and  62  acres  for  proposed  railroads  would  be  disturbed  by  subsidence,  relocation 
or  removal.  Total  right-of-way  disturbance  for  this  and  the  No  Action 
Alternative  would  be  to  l4l  acres  for  public  roads,  89  acr^s  for  powerlines,  56 
acres  for  natural  gas  pipelines,  and  62  acres  for  proposed  railroads. 

Transportdtion 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  Wxjse  identified  under  the  No  Action  Alternative. 
Table  3-B  shows  predicted  increases  in  car  and  light  duty  truck  traffic.  By  the 
year  2000,  traffic  increases  would  occur  on  New  Mexico  53/3^'^,  New  Mexico  57 
(from  Crownpoint  to  Junction  371),  and  New  Mexico  509. 

The  Ta-ha-bah  Well,  Hogback,  •p,^fin  Buttes,  Pinehaven,  and  Breadsprings 
tracts  are  located  approximately  2  to  12  miles  south  of  the  Atchison-Topeka  and 
Santa  Pe  mainline  near  Gallup.  Coal  developed  on  these  tracts  would  be 
transported  to  narket  destinations  via  this  railroad.  The  impacts  of  the 
construction  of  and  traffic  on  haul  roads  from  these  tracts  to  loadout 
facilities  on  the  mainline  will  be  analyzed  at  the  mine  plan  stage  of  the 
leasing  process. 

The  projected  increase  in  the  number  of  accidents  due  to  this 
alternative  is  shown  on  Table  3-9.  An  increase  would  occur  on  New  Mexico  44, 
New  Mexico  197,  and  New  Mexico  371  by  1987.  By  the  year  2000,  accident 
increases  would  also  occur  on  New  Mexico  32,  New  Mexico  44,  New  Mexico  197  and 
New  rfexico  3*^1.  New  Mexico  371  is  presently  being  redesigned  and  paved,  amd  the 
accident  rate  for  this  highway  may  decrease  once  construction  is  completed. 

Social  and  Economic  Factors 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Tables  3-10  through  3-16  show  the  increases  to  Grants,  Milan,  Farmington,  Cuba, 
Gallup,  and  Crownpoint-Thoreau  for  employment,  housing,  population,  comnunity 
expenditures,  water  use,  and  wastewater  treatment. 

American  Indian  Concerns 

The  type  of  impacts  associated  with  mining  under  this  alternative 
would  generally  be  the  same  as  those  identified  under  the  No  Action  Alternative. 
Table  3-17  shows  that  345  residences  (surface  mining),  110  residences 
(underground  mining),  25-35  known  gravesites,  and  3  known  sacred  sites  (surface 
mining),  and  1  known  sacred  site  (underground  minirg)  could  be  disturbed  under 
this  alternative.  Total  disturbance  for  this  and  the  No  Action  Alternative 
would  be  to  394  residences  (surface  mining),  II6  residences  (underground 
mining),  31-41  known  gravesites  (surface  mining)  and  5  known  gravesites 
(underground  mining),  7  kncwn  sacred  sites  (surface  mining),  and  1  kncwn  sacred 
site  (underground  mining). 
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^•aTir.ATTIJG  MEASURES 

The  mitigatinp;  measures  listed  below  v/ould  be  applied  to  impacts 
identified  under  the  alternatives.  These  measures  would  be  in  addition  to 
requirements  of  State  and  Federal  laws,  reflations,  and  standard  operatinf^ 
procedures  (refer  to  Appendices  A-^l  and  5). 

Air  Quality 

Potential  violations  would  be  reduced  by  chanRiaf,  the  confin^ration  of 
the  pit  area  and  mining  facilities  so  they  are  not  next  to  the  boundary  and 
downwind  of  the  worst-case  rreteorological  conditions.  Emissions  (TSP)  would  be 
reduced  by  decreasing  the  amount  of  coal  mined  and  the  acres  disturbed  per  year. 

Paleontology 

Mitigating  measures  for  impacts  on  paleontological  resources  usioally 
involve  data  recovery,  including  the  scientifically  controlled  excavation, 
analysis,  and  curation  of  a  sample  of  the  affected  resource  base. 

Some  elements  of  an  adequate  mitigation  program  v/ould  include: 

1.  An  intensive  inventory  to  identify  any  surface-exposed  fossils. 

2.  Coordination  and  consultation  with  the  scientific  community  to  evaluate 
fossil  significance. 

3.  A  predictive  model  for  fossil  localities  affected  by  the  proposed  project. 
h.     An  adequate  construction  monitoring  program. 

5.  Implementation  of  a  data-recovery  program. 

Development  of  community  education  projects  to  enlist  local  support 
for  protecting  the  fossils  in  place,  complemented  by  more  vigorous  enforcement 
of  restrictions  on  off-road  vehicle  use  in  area^  of  rich  fossil  deposits. 
Private  or  institutional  support  for  an  ongoing  paleontological  research  program 
in  the  p^nera.!  SIS  Region  might  also  offset  losses  otherwise  incurred. 

The  effectiveness  of  mitigation  is  difficult  to  assess.  It  is' limited 
by  such  factors  as  geologic  formation,  time  constraints,  type  of  paleontological 
resources,  and  management  expertise.  The  basic  requisite  for  mitigation  is  to 
satisfy  scientific  criteria  for  the  retrieval  of  paleontological  data  and 
material  that  will  compensate  in  some  way  for  the  irretrievable  loss  of  potenti- 
ally significant  fossils  during  the  mining  operation. 

Water  Resources 

It  is  recommended  that  ground  water  used  for  reclajmtion  meet  the 
following  water  quality  criteria:  specific  conductance  £4000  micromhos  and 
sodium  adsorption  ratio  _<18.  V/aters  not  meeting  these  criteria  would  require 
treatment  to  the  above  levels  before  being  used  for  reclamation. 

Livestock  Grazing 

Mitigating  measures  for  this  resource  include  salvage  of  the  well 
casing  dam  to  the  depth  that  strip  mining  would  occur,  and  reestablishnent  of 
the  well  once  reclamation  is  accanplished.    Fences  and  corrals  would  be 
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relocated  cxitside  the  mine  area  to  keep  livestock  out  during  mining.  The  fences 
would  be  replaced  in  their  original  locations  once  reclaination  is  complete. 
Surface  facilities  for  underground  mines  would  be  located  as  much  as  possible  so 
as  not  to  impact  fences,  reservoirs,  or  wells.  Assistance  would  be  given  to 
residents  to  assist  them  in  relocating  their  flocks  if  their  grazing  privileges 
are  suspended.  I-litigatlon  of  impacts  on  state  plants  of  special  concern  would 
be  required  by  the  Mew  flexico  Natural  Resource  Department. 

Wildlife 

Public  access  would  be  prohibited  yearlong  to  the  La  Plata  #1  and  //2 
tracts  to  protect  wintering  mule  deer  and  elk  habitat.  This  would  include 
prohibiting  hunting  or  recreational  use  on  lease  areas  by  mining  employees  to 
lessen  deer  and  elk  disturbance. 

Cultural  Resources 

No  surface-disturbinj^^  activities  would  be  conducted  within  the 
expanded  community  boundary  of  Pierre's  Ruin  Community.  Also  recommended  in  the 
coamunity  expansion  are:  no  surface  subsidence  would  occur;  the  monitoring  and 
surveillance  program  established  by  BLM  archaeologists  would  include  additional 
community  sites  and  more  frequent  inspections;  and  a  fence  would  be  constructed 
around  the  canmunity  perimeter  to  restrict  access.  (The  160  acres  of  the 
southwest  corner  of  the  community  is  an  Indian  Allotment.  Permission  would  be 
needed  before  it  can  be  included  in  the  fencing;  if  permission  is  not  .twined 
only  federal  surface  would  be  fenced.)  All  gates  would  be  locked. 

Before  lease  issuance,  studies  will  be  conducted  by  the  lessee  under 
consultation  v/ith  the  National  ^ark  Service  to  study  the  effect  of  blasting  en 
structures  within  the  Chaco  Culture  National  Historical  Park. 

Visual  Resources 

All  areas  of  surface  disturbance  (particularly  severe  disturbance) 
would  be  reclaimed  to  a  scenic  quality  eligible  for  their  pre-mining  WM  Class 
or  better.  Compliance  with  OSM  regulations  would  usually  ensure  the  required 
scenic  quality. 

Wilderness 

Mitigating  neasures  for  the  Bisti  i^6  Tract  would  include  a  berm  to 
minimize  visual  intrusion  in  the  Bisti  V/SA  and  shading  of  night  lighting  for  the 
same  purpose.  Reclamation  would  also  be  done  in  a  manner  so  as  to  keep  the 
sight  of  the  incongruous  terrain  at  a  minimium  from  inside  the  WSA. 
Transportation  routes  would  avoid  the  Bisti  WSA  to  the  greatest  degree  possible. 
If  the  Ah-shi-sle-oah  V/SA  is  designated  as  wilderness,  surface  facilities  would 
be  located  in  a  manner  so  as  to  cause  the  least  visual  and  audible  impacts  upon 
it. 

Recreation 

If  it  appears  that  the  CDNST  would  be  routed  Ihrougji  or  next  to  the 
Star  Lake  West  #2,  Gallo  VJash  n,   Hospah  #1,  Star  Lake  HI,   and  Johnson  Trading 
Post  tracts,  provisions  would  be  made  to  protect  or  temporarily  relocate  actual 
trail  location  and  the  safety  of  hikers. 
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Mitigating  measures  for  the  Bisti  if2  Tract  would  be  the  sane  as  those 
identified  for  the  Bisti  #6  Tract  under  the  wilderness  discussion  above. 

Access  would  be  provided  to  the  Azabache  Stage  Station  after  mining 
is  completed. 

Land  Uses 

Surface  Mining 

Mitigating  measures  for  public  roads,  powerlines,  the  proposed  Star 
Lake  Railroad,  natural  gas  pipelines,  telephone  lines,  and  other  ri^ts-of-way 
would  include  relocation  of  right-of-way  segments  or  the  entire  right-of-way 
around  a  tract  without  inhibiting  the  continued  operation  of  the  facility.  An 
agreement  would  have  to  be  reached  with  the  ri^t^of-way  holder;  expenses  would 
be  incurred  by  the  coal  lessee. 

Underground  Mining 

Surface  facilities  related  to  underground  mines  would  be  located  to 
avoid  roads,  powerlines,  and  natural  gas  pipelines.  This  would  be  accomplished 
daring  the  mine  plan  stage  when  specific  facility  location  can  be  determined. 
If  the  surface  mine  facilities  cannot  be  located  to  avoid  the  existing 
rights-of-way  or  roads,  relocation  of  the  facilities  ;nay  be  necesary.  An 
agreement  would  l-iave  to  be  reached  with  the  right-of-v/ay  holder  or  the  entity 
maintaining  the  road;  expenses  would  be  incurred  by  the  leaseholder. 

Mitigating  the  impact  of  subsidence  on  powerlines  and  roads  would 
require  mining  methods  that  would  eliminate  any  possibility  of  major 
subsidence. 

Two  types  of  mitigation  exist  for  subsidence  of  natural  gas 
pipelines.  One  would  be  to  require  mining  methods  that  would  eliminate  all 
subsidence.  Another  would  be  to  relocate  that  segment  of  the  natural  gas 
pipeline  crossing  the  underground  mine  area.  An  agreement  would  have  to  be 
reached  with  the  ripjit-of-way  holder;  expenses  would  be  incurred  by  the 
leaseholder.  Relocation  would  be  the  preferred  mitigating  measure  because  any 
mining  method  could  be  subject  to  some  degree  of  subsidence,  even  some  time 
after  abandonment. 

Mitigation  of  the  additional  impacts  of  subsidence  on  the  proposed 
Star  Lake  Railroad  would  require  the  use  of  mining  methods  that  would  eliminate 
any  possibility  of  subsidence  unless  the  mine  developnent  could  be  designed  to 
avoid  or  otherwise  protect  the  railroad.  This  would  require  an  agreement 
between  the  coal  company  and  the  Atchison,  Topeka,  and  Santa  Fe  Railroad 
Company.  .Another  mitigating  measure  would  be  to  resurvey  and  design  the 
construction  plans  to  avoid  the  entire  Hospah  #2  Tract.  Rerouting  the  proposed 
railroad  may  not  be  feasible,  depending  on  the  terrain  of  possible  alternative 
routes . 

Impacts  of  subsidence  on  telephone  lines  in  underground  mineable  areas 
would  be  miti^ted  by  requiring  mining  methods  that  would  eliminate  the 
possibility  of  major  subsidence. 
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Transportation 

Leaseholders  would  share  costs  with  the  State  of  New  Mexico  for  major 
roadway  improvement  such  as  construction  of  shoulders.  This  measure  would  be 
applied  to  those  roadv/ay  segments  that  are  extremely  hazardous  and  heavily 
travelled  by  coal  company  employees  and  equipment.  Costs  would  be  paid  in 
proportion  to  tonnages  hauled  by  truck,  and  to  the  average  daily  truck  traffic 
from  the  lease  to  the  closest  loadout  facilities  of  the  Atchison-Topeka  and 
Santa  Fe  mainline  or  the  projDosed  Star  Lake  Railroad.  To  eliminate  overweight 
damap^  to  existing  highways,  the  use  of  conveyor  systems  to  transport  coal  to 
the  nearest  railroad  loadout  facility  may  also  be  required. 

American  Indian  Concerns 

Arrangements  would  be  provided  by  signed  agreements  between  the  owner 
of  an  occupied  dwelling  and  the  lessee  for  the  relocaticn  of  the  occupied 
dwellings.  Other  arrangements  would  be  made  at  the  roine  plan  stage  after  a 
search  has  been  conducted  to  identify  all  possible  gravesites,  occupied 
dwellings,  and  churches.  This  nny  apply  to  both  fulltime  and  seasonally 
occupied  dwellings. 

The  lessee  would  also  arrange  to  relocate  churches  and  gravesites  in 
accordance  with  state  law.  The  lessee  will  have  to  show  that  mining  will  not 
impact  churches  before  it  is  to  be  allowed. 

The  follov>rLng  provisions  of  BLM  policy  would  be  followed  as  closely  as 
possible: 

1.  Residences  and  resource  use  areas  would  be  relocated  within  the  same  cha{)ter 
boundaries.  Relocation  will  be  determined  during  mine  plan  review. 

2.  Relocation  (or  reimbursement)  details  would  be  worked  out  with  occupant/user 
and  mining  company  participation. 

3.  Relocations  would  be  staggered  so  that  they  do  not  all  occur  at  the  same 
time  in  the  sarrB  vicinity. 

4.  Families  would  be  relocated  as  a  unit  and  not  split  up. 

5.  The  new  location  would  have  sufficient  water  and  forage  to  accomodate  the 
occupants '/users'  displaced  flocks  or  herds. 

UNAVOIDABLE  ADVERSE  II4PACTS 

The  same  type  of  unavoidable  adverse  impacts  identified  in  the  No 
Action  and  Bypass  Alternatives  would  occur  in  the  last  three  alternatives  only 
the  impacts  would  be  greater  and  would  be  comrrensurate  with  the  level  of  mining. 
Because  of  this,  the  reader  is  referred  to  the  narrative  in  the  first  tv;o 
alternatives  for  the  type  of  impacts  that  would  occur  in  the  last  three 
alternatives.  The  discussion  of  unavoidable  adverse  impacts  is  limited  to 
impacts  that  can  not  be  mitigatai  during  mining  and  would  remain  during  the  life 
of  the  mine  and/or  after  mining  and  reclamation  ©iterations  are  completed. 


3-53 


No  Action  Alternative 

Sane  short  periods  of  local  violations  of  air  quality  standards  would 
result  fran  mining  associated  activities  if  unfavorable  meteorological 
conditions  persist  for  several  hours. 

Destruction  of  overlying  strata  on  approximately  31,970  acres  on 
surface  mines  and  subsidence  on  67,08l  acres  overlying  underground  mines  would 
occur.  Underground  mining  would  result  in  the  loss  of  50  percent  of  the 
mineable  coal  resources. 

Nearly  1,069  estimated  fossil  localities  of  the  late  Cretaceous 
Crevase  Canyon,  Menefee,  aiid  Kirtland/Fruitland  fonnations  could  be  destroyed  or 
damaged  during  mining';  activities.  Fossils  of  these  fonmtlons  are  generally 
vertebrate  fossils  of  dinosaurs  and  early  mammals.  The  KirtlandA'rultland 
formation  contains  an  unparalled  record  of  one  of  the  most  Important  episodes  in 
history- the  abrupt  change  fran  domination  by  dinasaurs  to  domination  by  mam^nals. 
Information  and  data  from  sites  destroyed  by  mining  or  sites  disturbed  or 
destroyed  through  unauthorized  excavation  would  be  lost  Indefinitely  to  science 
and  education. 

Harassment  and  shooting  of  non-game  fauna  would  occur  due  to  increases 
in  human  fX)pulatlon  and  activity  in  the  areas  of  the  mines.  Some  disturbance  to 
four  ferruginous  hawks,  and  one  prairie  falcon  and  their  nesting  sites  could 
occur  and  possible  cause  and  abandonment  of  some  of  the  nests.  In  most  cases  it 
is  likely  the  nesting  pairs  would  relocate  to  another  area.  Nestings  populations 
of  these  raptors  in  the  State  of  New  flexico  are  rare  to  uncommon  (Hubbard, 
197B). 

Population  Increase  in  the  region  and  subsequent  Increase  in  demand 
for  recreation  could  result  in  over  utilization  and  crowding  of  existing 
recreation  developnent;  Chaco  Cultural  National  Historical  Park,  Navajo  Lake, 
San  Juan  River,  Angel  Peak,  and  the  De-na-zin  and  Bisti  WSA.  Noise  associateci 
with  mining  activities  and  the  destruction  of  scenic  natural  land  forms  would 
distract  fran  the  quality  of  the  recretlonal  exf^erience  in  the  nationally  known 
and  visited  Bisti  and  De-na-zin  V/SAs. 

Significant  increases  in  traffic  in  the  San  Juan  Basin  would  cause 
traffic  congestion.  Increased  accidents  (365  in  1987  and  U49  in  2000)  and  road 
kills  (including  livestock)  and  a  derrand  for  more  frequent  road  naintenance. 

Population  would  Increase  by  1,923  in  the  Cuba  area  in  the  year  2,000, 
housing  needs  would  increase  by  687  units  in  Cuba  as  a  result  of  new  canpeltlve 
coal  leasing.  The  additional  income  and  buying  power  generated  would  increase 
the  local  rate  of  inflation.  The  effects  of  this  Inflation  would  be  felt  most 
acutely  by  persons  living  on  fixed  incomes  and  those  with  lower-paying 
employment  such  as  trade  and  service  workers.  The  greatly  increased  labor 
requirements  of  the  mining  and  construction  industries  together  with  their 
relatively  high  wage  scales,  would  malce  it  more  difficult  for  employers  in 
lower-paying  industries  and  government  to  hire  and  retain  qualified  employees. 

Capital  and  operating  expenditure  requirements  of  local  counties, 
school  districts,  and  municipalities  would  rise  as  a  result  of  the  need  to 
expand  public  services  and  facilities.    Unless  communities  plan  needed 
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improvements  in  advance  and  assure  adequate  funding,  there  would  be  at  least  a 
temporary  deterioration  in  the  quality  of  services,  causing  inconvenience  and 
dissatisfaction  among  those  affected. 

Fifty-five  Navajo  families  could  experience  significant  impacts  on 
their  traditional  lifestyle  through  the  influx  of  non-Indians  into  the  area. 
Mining  could  disrupt  the  use  of  four  sacred  areas  and  ^!;athering  areas  for 
materials  used  in  religious  cermonies.  Eleven  graves  could  be  destroyed. 
Traditional  lifestyles  of  grazing  livestock  could  be  distrupted  for  the  life  of 
the  mine  if  relocation  was  not  satisfactorily  completed. 

Bypass  Alternative 

Unavoidable  adverse  impacts  associated  with  mining  this  alternative 
would  generally  be  the  same  type  as  those  identified  under  the  No  Action 
Alternative  with  the  following  exceptions  (figures  include  the  No  Action 
Alternative). 

A  portion  of  1,3^0  fossil  localities  of  the  late  Cretaceous  Crevase 
Canyon,  ifenefee  and  Kirtland/Fruitland  fornations  could  be  destroyed  or  damaged 
during  mining  activities. 

Soil  productivity  would  be  lost  and  regained  periodically  (rej^ular 
intervals)  on  approximately  3B,100  acres  during  the  life  of  the  mines.  An 
unquantified  amount  of  soil  would  be  lost  from  disturbed  areas  prior  to 
reclamaticn  or  revegetation.  Local  intense  thunderstorms  (summer  and  spring 
snow  melt  would  result  in  high  runoff  events  causing  further  degradation  of 
surface  soils  throu^  water  erosion.  Soil  disturbance  during  the  life  of  the 
mines  would  result  in  wind  erosion.  Removal  and  handling  operations  would  cause 
a  loss  of  topsoil  and  destruction  of  soil  structure.  Incorporation  of  clay  and 
silt  material  fran  the  subsoils  would  cause  degradation  to  shallow  loamy 
topsoils.  The  productive  capacity  of  the  solLs  involved  would  be  decreased  from 
the  complete  destruction  of  the  natural  soil  profiles  and  frcmk  the  impacts  to 
the  soils  properties  which  determine  moisture  regime  and  fertility. 

Loss  of  3B,100  acres  of  native  vegetation  and  4,79^  AUM's  of  forage 
for  livestock  for  the  length  of  the  mine  would  be  unavoidable  due  to  mining. 

Harassment  and  shooting  of  animals  due  to  increased  human  activity  in 
the  area  and  loss  of  wildlife  habitat.  One  prairie  falcon,  5  ferruginous  hawks, 
and  nesting  sites  kcould  be  disturbed  or  disrupted  due  to  mining  activities. 

A  portion  of  709-730  predicted  sites  of  the  prehistoric  and  historic 
human  record  of  the  San  Juan  Basin  would  be  unavoidably  destroyed.  All  of  the 
cultural  resources  may  not  be  located  during  inventory,  and  those  not  located 
would  be  destroyed  by  surface  mining.  Of  those  cultural  resources  located  and 
recorded,  not  all  would  be  included  in  additional  data  recovery  procedures 
developed  in  the  mitigation  plan.  The  data  fran  these  cultural  resources  would 
be  lost.  The  portion  of  any  site  not  included  in  further  data  recovery  would  be 
destroyed  by  surface  disturbance,  and  the  data  contained  in  it  would  be  lost. 

If  subsidence  occurs  in  areas  containing  cultural  resources,  it  could 
destroy  a  portion  of  the  resource. 


3-55 


Sites  disturbed  or  destroyed  through  unauthorized  excavation, 
collection  or  other  disturbances  would  loose  a  portion  of  their  data. 
Monitoring,  surveillance,  fencing,  and  other  protective  msans  caanot  prevent  all 
unauthorized  activities.  All  sites  destroyed  v/ould  loose  their  potential  for 
visitor  interpretation. 

Aesthetics  of  the  Bisti  f-lanagernent  Area  would  be  iinpacted  by  noise  due 
to  mining  of  Bisti  #6.  The  recreational  experience  of  hikers  on  the  GDMST  could 
be  impacted  due  to  the  noise  level  and  destr^lCtion  of  natural  landfonis  if  the 
trails  is  actually  routed  through  any  of  these  tracts.  Surface  mining  of  Bisti 
^^  would  destroy  part  of  the  scenic  recreation  area  known  as  the  fossil  forest. 

In  1987  762  accidents  and  in  the  year  2000  8l'^  accidents  would  be 
unavoidable  in  the  region. 

Fifty-nine  Navajo  families  would  be  relocated,  fourteen  gravesites  and 
five  sacred  sites  could  be  disturbed  under  this  alternative  and  can  not  te 
avoided. 

Minimum  Surface  Q'/mer  Conflicts  Alternative 

Unavoidable  adverse  impacts  associated  with  mining  this  alternative 
would  ^nerally  be  the  same  type  as  those  identiifed  under  the  No  Action  and 
Bypass  Alternative,  with  the  following  exceptions  (figures  include  the  Mo  Action 
Alternative). 

Destruction  of  overlying  strata  and  loss  of  soil  productivity  and 
regained  periodically  on  an  approximately  51,272  acres  and  subsidence  on  up  to 
88,081  acres. 

A  portion  of  an  estimated  1,205  fossil  locality  of  the  Late  Cretaceous 
Crevase  Canyon,  Menefee  and  Kirtland/Fruitland  formation  could  b  destroyed  or 
damaged  during  mining  activities. 

Loss  of  51,272  acres  of  native  vegetation  and  8,459  AUM's  of  forge  for 
livestock  grazing  for  the  length  of  the  mine  would  be  unavoidable. 

Orie  prairie  falcon,  5  ferruginous  hawks,  and  their  nesting  rite  could 
be  disturbed  or  disrupted  due  to  mining  activities  for  the  life  of  the  mine. 

A  portion  of  1,142-1,250  predicted  sites  of  the  prehistoric  and 
historic  human  record  of  the  San  Juan  Basin  would  be  unavoidably  destroyed. 

In  1987  727  accidents  and  in  2000  820  accidents  would  be  unavoidable 
in  the  re^^ion. 

Population  would  increase  by  2,977  (15^)  in  the  Clrants  area  and  2,977 
(31^)  in  the  year  2000,  increase  in  housing  needs  would  not  be  significant  as  a 
result  of  new  conpetitive  coal  leasing. 

Seventy-eigjit  Navajo  families  could  be  relocated,  and  a  portion  of 
gravesites  and  8  known  sacred  areas  could  be  destroyed  flue  to  mining  activities. 
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Target  Alternative 

Unavoidable  adverse  impacts  associated  with  mining  this  alternative 
would  generally  be  the  saine  type  as  those  identiifed  under  the  No  Action  and 
Bypass  Alternative,  with  the  followinp;  exceptions  (fin;ures  include  the  Mo  Action 
Alternative). 

Destruction  of  overlying  strata  and  loss  of  soil  productivity  and 
regained  periodically  on  an  approximately  67,9^-^7  acres  and  subsidence  on  up  to 
88,081  acres. 

A  portion  of  an  estimated  2,469  fossil  locality  of  the  late  Cretaceous 
Crevase  Canyon,  "fenefee  and  Kirtland/Fruitland  formation  could  b  destroyed  or 
damaged  during  mining  activities. 

Loss  of  67,922  acres  of  native  vegetation  and  10,236  AUlVs  of  forage 
for  livestock  grazir\g  for  the  life  of  the  mine  would  be  unavoidable. 

One  prairie  falcon,  5  ferruginous  hawks,  and  one  golden  eagle  and 
their  nesting  site  could  be  disturbed  or  disrupted  due  to  mining  activities  for 
the  life  of  the  mine. 

A  portion  of  1,356-1,6^7  predicted  sites  of  the  prehistoric  and 
historic  human  record  of  the  San  Juan  Basin  would  be  anavoidably  destroyed. 

In  1987  749  accidents  and  in  2000  859  accidents  would  be  unavoidable 
in  the  region. 

Population  would  increase  by  2,782  (168^)  in  the  Cuba,  3,525  (17^0  in 
Grants  and  3,525  (53/^)  in  ^filan  In  the  year  2000,  increase  in  housing,  needs 
would  increase  by  9^^^^  (I85f0  units  in  Cuba  in  2000.  Increase  in  housing  unit 
needs  for  Grants  and  'lilan  due  to  new  federal  coal  leasin^^  are  not  significant. 

One-Hundered  and  t\/enty  five  Navajo  families  could  be  relocated,  and  a 
portion  of  '44  gravesites  and  seven  sacre^d  areas  could  be  destroyed  due  to  mining 
activities. 

High  Alternative 

Unavoidable  adverse  impacts  associated  with  mining  this  alternative 
would  generally  be  the  same  type  as  those  identiifed  under  the  No  Action  and 
Bypass  Alternative,  with  the  following  exceptions  (figures  include  the  Mo  Action 
Alternative) . 

Destruction  of  overlyir\g  strata  and  loss  of  soil  productivity  and 
regained  periodically  on  an  approximately  100,611  acres  and  subsidence  on  up  to 
104,162  acres. 

A  portion  of  .an  estimated  2,762  fossil  locality  of  the  late  Cretaceous 
Crevase  Canyon,  Menefee  and  Kirtland/Fruitland  forrration  could  b  destroyed  or 
damaged  fiuring  mining  activities. 

Loss  of  100,611  acres  of  native  vegetation  and  I4,l68  AUM's  of  for^;e 
for  livestock  grazing  for  the  length  of  the  inine  would  be  unavoidable. 
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One  prairie  falcon,  5  ferruginous  hawks,  and  one  golden  eagle  and 
their  nesting  site  could  be  disturbed  or  disrupted  due  to  mining  activities  for 
the  life  of  the  mine. 

^  portion  of  2,269-2,837  predicted  sites  of  the  prehistoric  and 
historic  human  record  of  the  San  Juan  Basin  would  be  unavoidably  destroyed. 

Noise  and  visual  impacts  upon  the  wilderness  character  of  Ignacio 
Chavez  V/SA  as  a  result  of  surface  mining  of  Chico  VJash  South  would  be 
unavoidable. 

In  I9B7  802  accidents  and  in  2000  937  accidents  would  be  unavoidable 
in  the  region. 

Population  would  increase  by  i|,496  (2715)  in  the  Cuba,  4,230  (21f.)  in 
Grants  and  5,^81  (21f.)  in  Gallup,  4,230  (64f,)  in  Milan,  and  3,3^2  (10$S)  in 
Crov/npointA'horeau.  Housing  needs  would  increase  by  1,633  (304J5)  units  in  Cuba, 
1,528  (lOf.)  units  in  Grants,  1,965  (23%)  units  in  Gallup,  and  1,164  (143'*»)  units 
in  CrownpointAhoreau  due  to  new  federal  coal  leasing. 

T^ive-Hundered  and  ten  Navajo  families  could  be  relocated,  and  a 
portion  of  46  gravesites  and  eigl-it  sacred  areas  could  be  destroyed  due  to  mining 
activities  for  an  indefinite  period  of  time. 

RELATIONSHIP  bet\'/Ei-:n  sjiORT-TEF^'4  USE  AND  [jorjG-TERM  PioDuarr\n:'i^ 

The  same  tyf^e  of  relationship  between  short-term  use  and  long-term 
productivity  in  the  No  Action  Alternative  would  occur  in  the  four  alternatives. 
However,  the  the  difference  in  magnitude  would  be  ccmmensurate  with  the  level  of 
mining.  The  reader  is  referred  to  the  narrative  in  the  No  Action  Alternative 
for  the  ty[)e  of  impacts  that  would  occur  in  the  remaining  four  alternatives. 

No  Action  Alternative 

At  each  mine,  "deep"  wells  would  be  drilled  and  developed  for 
short-term  use  for  mining  operations.  After  mining  ceased,  these  wells  could  be 
transferred  to  the  surface  owner  and  used  for  livestock  and  possibly  domestic 
purposes  if  the  water  quality  were  good  enough.  This  short-tem  use  for  mining 
operations  would  represent  an  enhancement  of  the  long-term  productivity  of  the 
water  resource  by  providing  a  more  reliable  water  supply  for  the  area. 

Surface  and  underground  mining  (short-term)  would  cause  soil 
disturbance,  soil  loss,  and  loss  of  soil  productivity  on  approximately  31,970 
acres.  The  acreage  remaining  after  reclamation  or  revegetation  would  be 
returned  to  livestock  gray.ing,  wildlife  uses  and  non-coal  mineral  activities. 
Reclamation  or  revegetation  success  (short-term)  would  determine  long-term 
productivity  and  uses. 

Coal  development  would  cause  long-term  changes  in  lifestyles,  cultural 
and  religious  values  for  55  Navajo  families  living  on  or  near  the  PRLAs. 

There  would  be  positive  long-tenn  impacts  on  productivity  through: 
(1)  an  increase  in  the  size  of  the  labor  force;  (2)  infrastructure  improvements 
useful   for  commercial  and   industiral   development;    and    (3)    increased   income  and 
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buying  power  which  would  contribute  to  the  development  of  a  larger  and  more 
diversified  trade  and  services  sector.  There  would  also  be  one  px^tential 
negative  impact  on  productivity,  i.e.,  an  increased  vulnerability  to  economic 
distruptions  caused  by  fluctuations  in  the  coal  industry. 

There  would  be  a  shift  in  the  long-term  from  a  remote  rural  area  to 
more  populated  industralized  one.  The  short-term  increase  in  population  would 
result  in  expansion  of  community  infrastructure  in  the  longterm. 

Bypass  Alternative 

Surface  mining  would  disturb  3B,152  acres.  Fifty-nine  families  would 
have  changes  in  their  lifestyles. 

Minimum  Surface  Owner  Conflicts  Alternative 

Surface  mining  would  disturb  51,272  acres.  Seventy-eight  families 
would  liave  changes  in  their  lifestyles  however  these  residents  have  consented  to 
mining. 

Target  Alternative 

Surface  mining  would  disturb  57,97^4  acres.  The  lifestyles  of  125 
families  would  be  changed. 

High  Level  Alternative 

Surface  mining  would  disturb  100,611  acres.  The  lifestyle  of  510 
families  would  be  changed. 

II^U^EVERSIBLE  mD  BiRETRIEVABLE  OOMI'lITMEriTS  OF  RESOURCES 

The  same  type  of  irreversible  and  irretrievable  commitments  of 
resources  in  the  No  Action  Alternative  would  occur  in  the  other  four 
alternatives.  However,  the  difference  in  magnitude  would  be  commensurate  with 
the  level  of  .mining.  The  reader  is  referred  to  the  narrative  in  the  No  Action 
Alternative  for  the  type  of  impacts  that  would  occur  in  the  remaining  four 
alternatives. 

No  Action  Alternative 

The  coal  that  is  mined  would  be  irretrievable,  and  50^  of  coal  that  is 
mined  by  underground  methods  and  15^  that  is  surface  mined  would  be 
unrecoverable  by  present  technolop^y. 

Sons  of  1,069  estimated  fossils  localities  of  the  late  Cretaceous, 
Crevase  Canyon,  Menefee,  and  Kirtland/Fruitland  formations  and  associated  data 
would  be  destroyed  and  irreversibly  lost.  The  Kirtland/Fruitland  contains  an 
unparalled  record  of  one  of  the  most  important  episodes  in  history,  the  abrupt 
change  from  domination  by  dinosaurs  to  domination  by  mammals.  Surface  fossils 
impacted  or  removal  through  unauthorized,  collection,  vandalism,  or  destruction 
would  be  irreversibly  and  irretrievably  lost. 
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Alteration  of  the  present  landscape  in  surface  mined  areas  and  the 
lowering  of  aquifers  under  surface  and  underf^round  inined  areas  would  be 
irreversible  and  irretrievable.  V/ater  consumed  each  year  of  the  minin?  and 
reclamation  operations  v/ould  be  irretrievably  lost  to  other  uses.  Destruction 
of  shallow  pround-v/ater  sources  (yielding  water  to  shallow  wells)  through 
surface  mining  would  be  an  irreversible  commitment  of  this  resource. 

A  few  of  the  5^2  predicted  cultural  sites  would  be  destroyed  and 
irreversibly  and  irretrievably  lost.  'lost  sites  would  be  salvaged  throuf^h 
excavation,  however  testing  or  further  recordation  would  lose  scientific  value 
that  may  have  teen  available  'i^th  future  archaeological  technic^ues.  Cultural 
resources  Impacted  or  removed  through  unauthorized  collection,  vandalism  or 
destruction  would  be  irreversibly  and  irretrievably  lost. 

Human  fatalities  and  pennanent  injuries  caused  by  traffic  and  mining 
accidents  would  be  irreversible  and  irretrievable. 

Opening  up  the  region  with  paved  roads  and  introducing  a  large-scale 
industrial  economy  would  produce  Irreversible  changes  in  traditional  Mavajo 
lifestyle. 

Any  gravesites  and  sacred  areas  that  are  destroyed  would  be 
irreversibly  and  irretrievably  lost. 

Bypass  Alternative 

Sane  of  the  estimated  1,3^0  fossil  localities,  and  7C7  to  730  cultural 
sites  would  be  irretrievably  lost. 

Surface  mining  of  scenic  badlands  on  Bisti  ^4  and  Bisti  -^6  tracts 
would  irretrievably  destroy  the  scenic,  recreational  and  scientific  values  of 
these  areas  throu^^Ji     alteration  of  unique  natural  land  forms. 

Miniimjm  Surface  Owner  Conflicts  Alternative 

Some  of  the  estimated  1,205  fossil  localities,  and  IW  to  1,250 
cultural  sites  would  be  irretrievably  lost. 

Target  Alternative 

Some  of  the  estimated  2,469  fossil  localities,  and  1,356  to  1,6^^7 
cultural  sites  would  be  irretrievably  lost. 

Surface  mining  of  scenic  badlands  on  the  Bisti  #2,  ffk,  and  #6  tracts 
would  be  irretrievably  destroy  the  scenic,  recreational,  and  scientific  values 
of  these  areas  through  alteration  of  unique  natural  landforms. 

Higti  Level  Alternative 

Some  of  the  estimated  2,762  fossil  localities,  and  2,269  to  2,837 
cultural  sites  injouIo  be  irretrievably  lost. 

Surface  minin,g  of   scenic   badlands   on  the  Bisti  #2,    ^^ ,   and  /'6   tracts 

vrould  be  irretrievably  destroy  the  scenic,   recreational  and  scientific  values  of 
these  areas  throurji  alteration  of  unifiue  natural  landfonns. 
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WATER  RESOURCES 


Surface  Water 

The  specific  impacts  on  surface-water  resources  for  an 
individual  coal  tract  cannot  be  adequately  evaluated  given  the 
existing  information;;  however,  the  impacts  can  and  will  be 
addressed  on  a  site-by-site  basis  during  the  evaluation  of  the 
applicant's  mining  and  reclamation  plan  and  prior  to  the  granting 
of  a  permit  to  mine.  The  following  description  of  general  impacts 
is  based  on  the  assumption  that  the  mine  operators  will  comply  with 
the  regulations  of  the  New  Mexico  Coal  Surface  Mining  Commission 
(CSMS,  Rule  80-1,  Section  20-41  and  subsequent  sections)  and  other 
applicable  State  and  Federal  regulations. 

In  general,  the  potential  impacts  on  surface-water  resources 
are  far  less  significant  than  the  impacts  on  ground-water 
resources. 

No  Action  Alternative 

Surface-water  quantity 

The  major  impact  on  surface-water  resources  would  be  the 
destruction  of  natural  drainage  patterns  by  the  removal  of  the 
overburden  in  the  mined  areas.  Any  existing  stock  tanks  and  playa 
lakes  would  also  be  destroyed.  Surface  runoff  and  streamflow  that 
originate  upstream  from  the  mined  areas  would  be  diverted  around 
the  areas  unless  the  mine  operator  obtains  water  rights.  Runoff 
from  precipitation  falling  on  the  disturbed  areas  wculd  generally 
be  impounded  behind  retention  dams.  Most  of  the  impounded  v/ater 
probably  would  evaporate;  sediments  would  tend  to  settle  on  the 
bottom  of  the  pool  and  thus  reduce  infiltration  into  the  soil.  The 
decrease  in  area  contributing  surface  runoff  would  reduce 
streamflow  and  recharge  to  the  alluvium  downstream  from  mining 
operation;  however,  the  discharge  of  water  from  mine  dewatering 
(treated  to  comply  with  effluent  regulations)  could  cause  increased 
flow  and  recharge  downstream  from  underground  mines.  Extensive 
ground-water  withdrawals  at  mines  and  the  resulting  loss  in 
hydraulic  head  could  slightly  decrease  ground-v/ater  discharge  to 
the  San  Juan  River,  and  thus  decrease  flow,  and  reduce  spring 
discharge  from  the  Chuska  Sandstone  (see  Ground  Water). 

Changes  in  the  amount  of  runoff  from  mined  areas  after 
reclamation  would  be  dependent  on  the  degree  to  v/hich  topography 
and  water  infiltration  rates  are  changed.  In  general,  the 
combination  of  the  reduction  of  steep  slopes,  the  elimination  of 
badland  areas,  and  the  increase  in  surface  permeability  caused  by 
the  addition  of  planting  medium  and  the  establishment  of  vegetation 
would  tend  to  decrease  runoff  volumes, 

Shov/n  and  others  (1981)  evaluated  the  potential  impacts  of 
surface  mining  and  reclamation  at  Tsosie  Swale,  a  small  basin  in 
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the  Chaco  River  drainage.  Estimates  of  peak  streamflow  and  runoff 
volumes  following  reclamation  were  30  to  70  percent  of  the 
premining  estimates. 

Surface-water  quality 

The  New  Mexico  Surface  Coal  Mining  Commission  Regulations 
require  the  use  of  the  best  available  technology  in  the  design, 
construction,  and  maintenance  of  diversion  structures,  sediment 
ponds,  and  treatment  facilities  to  prevent  or  minimize  adverse 
changes  in  water  quality.  In  no  case  shall  Federal  and  State  water 
quality  statutes,  regulations,  standards,  or  effluent  limitations 
be  violated  (Section  20-41  (c)). 

During  mining,  streamflow  originating  upstream  from  the 
disturbed  area  generally  would  be  diverted  around  the  area;  thus, 
the  quality  would  not  be  affected.  Surface  runoff  from  the 
disturbed  areas  would  be  impounded  in  sediment  ponds  and  either 
evaporate  or  be  treated  to  comply  with  appropriate  regulations 
before  release  to  a  stream  channel.  After  mining,  the  sediment 
ponds  and  treatment  facilities  would  be  maintained  until  the 
disturbed  area  has  been  reclaimed  unless  the  mine  operator  can 
demonstrate  that  the  runoff  from  the  mined  area  is  of  as  good  as  or 
better  quality  than  the  water  entering  the  mined  area. 

Data  about  water  quality  following  mining  and  reclamation  are 
very  limited.  The  data  available  are  from  reclamation  plots  at  the 
San  Juan  Mine  near  Waterflow  and  the  Navajo  Mine  near  Fruitland 
(Appendix  Table  B-10) .  The  analyses  are  from  samples  of  surface 
runoff  collected  immediately  downslope  from  the  plots;  it  is  not 
known  if  the  runoff  reached  any  stream  channels.  The 
concentrations  of  most  chemical  constituents  v^ere  well  within  the 
ranges  present  in  streamflows.  The  pH  values  generally  were 
slightly  lower  and  some  trace  element  concentrations  were  higher 
than  average  values.  The  April  1982  samples  from  the  San  Juan 
plots  .had  much  greater  than  normal  concentrations  of  some 
constituents.  Presumably  the  precipitation  was  of  sufficient 
intensity  to  expose  spoils  to  runoff. 

The  most  significant  potential  impact  of  surface  mining  and 
successful  reclamation  on  water  quality  would  be  a  decrease  in  the 
sediment  yield  of  the  disturbed  areas.  The  same  factors 
responsible  for  decreasing  surface  runoff  (see  preceding  section) 
would  tend  to  decrease  the  amount  of  sediment  these  areas 
contribute  to  streamflow.  In  their  evaluation  of  potential  mine 
tracts.  Summer  (1981)  and  Shown  and  others  (1981)  provide  detailed 
discussions  leading  to  their  predictions  of  significant  reductions 
in  sediment  yield  following  mining  and  reclamation. 

The  preceding  description  has  addressed  the  general  long-term 
impacts  of  mining  and  reclamation.  The  possibility  of  short-term, 
though  very  significant,  impacts  also  exists.   Accidental  spills  of 
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liquid  or  solid  waste  materials  at  the  mining  operations  could 
cause  serious  contamination  of  surface-water  supplies. 
Precipitation  events  exceeding  the  specified  design  criteria  for 
impoundments  and  diversion  structures  could  cause  very  large  peak 
flows  of  water  containing  abnormally  high  concentrations  of 
chemical  constituents  and  suspended  sediment. 

Other  Alternatives 

The  general  impacts  on  surface  water  caused  by  the  other 
alternative  actions  are  the  same  as  those  described  for  the  No 
Action  Alternative.  The  nature  of  the  impacts  do  not  change;  the 
magnitude  of  the  impact  is  proportional  to  the  amount  of  surface 
area  disturbed.  During  mining  and  reclamation,  the  larger  the  area 
disturbed  the  less  the  area  contributing  surface  runoff  and  the 
larger  the  decrease  in  streamflow  and  sediment.  After  mining,  the 
larger  the  area  successfully  reclaimed  the  greater  the  reduction  in 
sediment  yield  and  streamflow.  Increases  in  the  number  of  mining 
operations  may  increase  the  possibility  of  accidental  contamination 
of  surface  water  and  of  failure  of  impoundments  and  diversion 
structures. 

MITIGATING  MEASURES 

Strict  compliance  with  applicable  State  and  Federal 
regulations  should  obviate  the  need  for  any  additional  mitigating 
measures. 


RELATIONSHIP  BETWEEN  SHORT-TERM  USE 
AND  LONG-TERM  PRODUCTIVITY 

The  only  existing  use  of  surface  water  in  the  coal  tract  areas 
is  for  livestock  and  wildlife  watering.  Any  existing  water  supply 
to  which  the  surface  owner  has  water  rights  would  be  replaced  as 
part  of  the  mine  reclamation.  Surface-water  resources  in  the  area 
are  fully  appropriated;  water  for  mining  operations  would  have  to 
be  obtained  from  those  holding  water  rights. 
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CUMULATIVE  IMPACT  SUMMARY 

totroductlon 

This  section  is  a  summary  of  findings  from  the  Cumulative  Overview 
study.  These  findings  are  presented  formally  in  the  Cumulative  Overview,  and 
are  supported  by  data  and  analytical  descriptions  presented  in  another  document 
called  Cumulative  Overview  Technical  Report  (BLM  1982).  The  cumulative  overview 
ajTalyzes  the  significant  cumulative  impacts  of  this  EIS  and  two  other  proposed 
actions,  they  are:  the  Bisti,  De-na-zin  and  Ah-shi-sle-pah  Wilderness  Study 
Areas  and  the  New  Mexico  Generating  Station.  Further  detail  on  the  other  two 
individual  proposed  actions  and  their  direct  impacts  is  available  in  the 
respective  EISs. 

This  summary  is  organized  into  three  subsections:  a  review  of  the 
proposed  actions,  description  of  the  portions  of  the  environment  affected  by 
cumulative  impacts  and  a  presentation  of  the  cumulative  environmental 
consequences. 

Proposed  Actions 

San  Juan  River  Regional  Coal  EIS 

Chapter  1  of  this  EIS  provides  a  complete  description  of  the  Target 
Alternative. 

New  Mexico  Generating  Station  EIS 

PNM  proposes  to  acquire  necessary  right-of-way  pennits  to  construct  a 
2000-megawatt  (MW)  coal-fired  electric  generating  plant  approximately  35  miles 
south  of  Farmlngton,  New  Mexico,  in  San  Juan  County.  Pour  500-MW  units  are 
proposed,  with  the  earliest  unit  possibly  being  needed  by  1990  and  the  other 
three  units  being  needed  through  the  1990s.  For  the  environmental  analysis,  the 
four  units  were  assumed  to  be  needed  in  1990. 

Bisti,  De-na-zin,  and  Ah-shi-sle-pah  Wilderness  Study  Areas  EIS 

Ihe  Wilderness  Study  Areas  (WSAs)  proposal  Involves  three  Wilderness 
Study  Areas  in  the  San  Juan  Basin,  two  of  which  are  recommended  for  designation 
as  Wilderness  Areas,  and  both  of  which  are  close  to  NMGS.  These  WSAs  are  Bisti 
and  De-na-zin;  together  they  encompass  about  24,000  acres  located  north  and  east 
of  NMGS.  These  WSA  lands  overlap  in  places  with  some  PRLA  tracts,  and  are  .close 
to  other  San  Juan  River  Regional  Coal  (SJRRC)  tracts. 

Affected  Environment 

As  used  in  the  Cumulative  Overview,  cumulative  Impacts  refer  to  "new" 
(previously  undiscussed)  information  and  are  defined  to  be  of  two  types: 

1.  Significant  impacts  (from  individual  EISs)  that  when  analyzed 
cumulatively  show  increased  levels  of  magnitude  of  severity  from  those 
presented  in  the  EISs. 
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2.   Non-significant   impacts   that   cumulatively  would  be  considered 
significant  at  sensitive  or  important  locations. 

Based  on  a  preliminary  analysis  of  the  interactive  effects  of  the 
proposed  actions,  six  resources  were  identified  for  further  analysis.  The 
affected  resources  groups  are  discussed  briefly  below. 

Air  Resources 

Air  quality  studies  were  concerned  with  the  potential  increase  in 
concentrations  of  total  suspended  particulates  (TSP) .  In  a  few  small  areas 
close  to  both  NMGS  and  SJRRC  mines,  there  was  concern  that  low-level  dust 
concentrations  from  power  plant  and  mining  sources  would  conbine  to  yield 
concentrations  that  would  exceed  prevailing  standards.  Ihe  study  area  for  air 
quality  was  derived  fron  dispersion  modeling  that  delineated  overlapping  areas 
of  measurable  concentrations  fron  both  NMGS  and  SJRRC;  all  mine  locations  within 
25  km  of  NMGS  were  identified  to  be  included  in  the  analysis. 

Cultural  and  Paleon to logical  Resources 

The  San  Juan  Basin  presents  an  extensive  body  of  physical  evidence  of 
a  culture  history  dating  back  10,000  years  or  more.  Cultural  resources  vhich 
could  be  affected  are  primarily  archaeological  sites;  other  resources  (e.g. 
gravesites  or  sacred  areas)  that  have  cultural  significance  to  American  Indism 
groups  are  also  potentially  affected.  Paleontological  resources  consist  mainly 
of  extensive  fossil  beds  vhich  are  internationally  known  for  their  richness  and 
diversity.  Together,  the  cultural  and  paleontological  resources  of  the  San  Juan 
Basin  provide  unusual  opportunities  for  research  and  interpretation  because  of 
their  abundance,  and  regional  extent.  The  study  area  includes  all  of  the  San 
Juan  Basin  and  extends  into  neighboring  areas  within  one  day's  drive  (100  miles) 
of  larger  ccmmunities,  particularly  Parmington. 

Visual  Resources 

The  concern  of  cumulative  impact  analysis  for  visual  resources  is 
increased  visual  contrast,  as  seen  fron  a  number  of  key  viewing  points.  Key 
elements  of  the  affected  environment  are  the  viewing  points  (within  WSAs 
designated  park  and  recreation  areas,  highway  access  points,  and  other  scenic 
areas),  the  expected  modification  of  the  landscape  (addition  of  structures,  or 
changes  to  elonents  of  the  landscape),  and  areas  where  visual  contrasts  from 
more  than  one  project  are  visible  from  the  selected  viewing  points.  Only  NMGS 
and  SJRRC  would  cause  modification  to  the  landscape.  .  Designating  Bisti  and 
De-na-zin  wilderness  areas  would  preserve  the  landscape  quality. 

The  study  area  for  cumulative  visual  impacts  are  areas  close  to  NMGS 
facilities  and  SJRRC  tracts  that  are  visible  from  key  viewing  points  or  next  to 
high  quality  scenic  areas.  The  critical  viewing  distance  fron  NMGS  facilities  or 
SJRRC  tracts  depended  on  the  degree  of  visual  contrasts,  associated  with  a 
specific  feature  of  the  project  (e.g.,  stacks  trananission  line  mine  pit). 
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Recreation  and  Wilderness  Resources 

In  addition  to  the  Bisti  and  De-na-zin  WSA,  there  are  seven  other  WSAs 
and  other  recreation  areas  (Chaco  Canyon,  national  forests  and  state  parks) 
within  a  day's  drive  of  the  larger  communities  (e.g.  Parmington,  Albuquerque, 
Grants,  and  Gallup).  Cumulative  impact  analysis  was  concerned  with  the 
potential  loss  or  degradation  of  these  recreation  and  wilderness  areas,  because 
of  the  increased  regional  population  and  demand  for  use  of  these  areas.  The 
study  area  focused  on  the  San  Juan  Basin,  but  also  considered  recreational 
opportunities  within  100  miles  of  F^rmington  and  Grants. 

Noise  impacts  were  evaluated  with  respect  to  the  WSAs.  The  concern 
was  that  the  noise  from  SJRCC  mines  and  NMGS  would  be  audible  in  the  WSAs  and 
would  degrade  the  wilderness  experience  of  the  users.  Ihe  study  area  included 
the  Bisti  and  De-na-zin  WSAs,  and  roads  and  mines  within  about  20  km  of  ^fMGS. 

Transportation 

Cumulative  impact  analysis  focused  on  increased  traffic  volumes  due  to 
the  combined  work  forces  of  NMGS  and  SJRRC,  and  whether  the  area's  existing 
roads  could  handle  these  higher  volumes  efficiently  and  safely.  Ihe  study  area 
was  based  on  a  projection  of  commuter  routes.  The  roads  of  greatest  interest 
were  NM  371  fran  Parmington  south  to  county  road  C-1^,  and  portions  of  NM  44. 
A  few  municipal  roadways  in  the  Parmington  area  were  considered  also. 

Social  and  Economic  Conditions 

The  NMGS  and  SJRRCL  projects  would  produce  changes  in  the  region's 
population  and  potential  economic  structure.  These  changes,  would  alter 
population  and  economic  characteristics,  and  the  levels  of  demand  for  housing, 
infrastructure,  and  services.  The  magnitude  and  timing  of  impacts  change  when 
the  construction  and  operation  periods  for  NMGS  and  SJRRC  are  analyzed 
cumulatively. 

Preliminary  analysis  showed  that  the  greatests  increase  in  population 
due  to  NMGS  and  SJRRC  was  in  the  Parmington  area  (Grants  and  Gallup  are  expected 
to  be  affected  primarily  by  SJRRCL  and  not  NMGS) .  Therefore  the  study  area  was 
limited  to  F^nnington-area  ccmmunities. 

ENVIRONMENTAL  CONSEQUENCES 

For  all  of  the  resources  considered,  cumulative  impacts  would  be  more 
severe  than  the  simple  sum  of  impacts  identified  in  the  individual  proposed 
actions.  Cumulative  impacts  were  determined  to  be  significant  for  all 
resources.  Table  3-22  is  a  summary  of  findings  frcm  the  cumulative  impact 
analysis.  Brief  descriptions  of  the  cumulative  impacts  assessed  for  each 
resource  are  presented  below. 

Air  Quality 

Increases  of  ambient  total  suspended  particulate  (TSP)  concentrations 
resulting  frcm  mining  operations  were  projected  by  dispersion  modeling  for  each 
mine.   This  was  added  to  the  modeled  concentrations  from  NMGS,  and  then  added 
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to  background  levels.  The  results  of  this  analysis  are  below  all  applicable 
national  ambient  air  quality  standards  for  TSP,  and  the  24-hour  New  Mexico  TSP 
standard.  Total  predicted  levels  of  TSP  are  in  excess  of  the  annual  New  rfexico 
standard  (60  ug/rn^)  in  a  small  area  within  2  kiloneters  fran  one  mine 
boundary.  It  is  not  known  at  this  time  whether  such  areas  would  be  classified 
as  "ambient  air"  (i.e.,  air  to  which  the  general  public  has  access),  since  PRLA 
mine  boundaries  are  not  defined  yet.  However,  under  worst  case  assumptions, 
exceeding  the  annual  New  Mexico  standard  would  constitute  a  significant  impact. 
Significant  TSP  impacts  were  found  in  the  SJRCC  EIS.  Beyond  this  one  area,  the 
TSP  levels  related  to  NMGS  did  not  combine  with  TSP  levels  for  SJRRC  to  produce 
significantly  different  effects. 

Development  of  coal  resources  will  be  accompanied  by  growth  in 
population  and  the  general  economy  of  the  region.  This  will  mean  more  motor 
vehicles  and  more  motor  vehicle  emissions  of  air  pollutants,  in  particular 
carbon  monoxide,  hydrocarbons,  nitrogens  oxides,  and  lead. 

Evaluation  of  the  air  quality  impacts  resulting  from  this  growth 
depends  primarily  upon  population  growth  projections.  These  projections  will  be 
used  for  evaluating  the  associated  indirect  air  quality  impacts. 

Cultural  and  Paltontological  Resources 

The  following  impacts  were  identified: 

1.  In  designated  wilderness  areas  or  in  other  special  areas  (e.g.  ACECs) 
the  existing  cultural  and  paleontological  resources  will  be  conserved 
by  allowing  research  under  certain  circumstances. 

2.  Significant  research  information  would  be  obtained  about  the  cultural 
and  paleontological  resources  of  the  San  Juan  Basin  either  through 
mitigation  studies,  or  through  resources  discovered  during 
construction  or  operation  of  NMGS  and  SJRRC  mines. 

3.  Some  cultural  and  paleontological  resource  will  be  destroyed  this  will 
increase  the  significance  of  remaining  resources  and  traditions. 
Information  gathered  may  be  of  less  value  to  future  researchers  with 
unknown  research  interests,  or  improved  techniques. 

4.  There  would  be  am  increase  in  the  loss  of  cultural  and  paleontological 
resources  through  vandalian,  pothunting,  and  natural  erosion  due  to 
increased  visitation. 

Visual  Resources 

Based  on  visual  contrast  ratings  of  landscapes  that  would  be  modified 
by  NMGS  and  SJRRCL  features,  and  viewed  from  high-quality  scenic  areas,  changes 
in  visual  resources  were  conpared  to  Visual  Resource  Management  objectives 
(according  to  the  BLM-VRM  system)  for  different  classes  of  resources.  There 
would  be  significant  degradation  of  visual  quality  as  viewed  fran  two  locations 
on  the  northern  side  of  Chaco  Culture  National  Historical  Park  (Pueblo  Alto  and 
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Pueblo  Pintado) ,  and  a  reduction  In  visual  quality  f ran  several  locations  within 
Blstl  and  De-na-zln  WSAs  (NMGS  and  SJRRCL  features  will  be  visible  In  many 
viewing  directions  from  within  these  areas) .  There  would  also  be  a  high  visual 
contrasts  on  highway  approaches  to  both  the  WSAs  and  Chaco  Cultural  National 
Historic  Park  ( CCNHP) .  Some  mitigation  may  be  achieved  by  softening  the  visual 
contrasts  resulting  fran  power  transmission  lines  and  surface  mines,  through 
design  and  cosmetic  treatments. 

Recreation  and  Wilderness  Resources 

Based  on  the  projected  Increase  and  distribution  of  regional 
population,  estimates  were  made  of  the  probable  demand  for  and  participation  in 
several  recreation  activities.  It  was  assumed  that  high-quality  recreation 
areas  close  to  Fkrmlngton  would  be  affected  first,  and  that  user  preference  of 
similar  recreation  resources  would  generally  diminish  with  distance.  Several 
recreation  areas  were  predicted  to  become  overcrowded,  and  thus  susceptible  to 
degradation.  In  addition,  direct  impacts  to  recreation  and  wilderness  areas 
close  to  NMGS  and  SJRRCL  were  considered,  in  relation  to  the  findings  of  other 
resource  analyses  (visual  resources,  noise,  etc.). 

The  assumption  that  users  would  seek  more  distant  but  equivalent 
recreation  experiences  if  nearby  areas  were  crowded  is  less  likely  for  the 
cumulative  impact  analysis  than  when  one  project  was  considered.  Recreation  use 
derived  from  SJRRCL  would  tend  to  concentrate  in  the  southern  San  Juan  Basin, 
while  users  related  to  NMGS  would  tend  to  seek  recreation  areas  nearer  to 
Pennington.  When  both  projects  are  considered  together,  all  recreation 
resources  in  the  Basin  would  be  sought  after  equally  with  few  better  prospects 
for  a  quality  recreation  experience  available  except  at  more  remote  locations. 
The  most  seriously  overcrowded  areas  in  the  Basin  are  likely  to  be  Navajo  Lake 
State  F&rk,  Angel  Peak  Recreation  Area,  Bluewater  Lake  State  Park,  and  the 
CCNHP. 

The  combined  noise  impacts  of  truck  traffic  (from  both  NMGS  and  SJRRC 
mines),  onployee-related  traffic  frcm  all  projects,  and  blasting  at  the  mines, 
was  considered  in  relation  to  users  of  the  Blstl  and  De-na-zln  WSAs.  Most  of 
the  people  subject  to  project-related  noise  would  be  employees;  noise  impacts  to 
employees  are  covered  by  environmental  health  and  safety  regulations.  It  is 
assumed  that  "on-site"  noise  levels  will  not  be  significant  by  regulatory 
definition;  or  would  be  mitigated  at  the  receptor. 

Increased  hourly  noise  levels  greater  than  9  dB(A),  which  roughly 
represents  a  doubling  of  perceived  noise,  were  considered  to  be  significant. 
Based  on  this  definition,  significant  noise  impacts  are  projected  to  occur  at 
the  boundary  of  Blstl  WSA  closest  to  NM  371,  and  the  boundary  of  De-na-zln 
closest  to  county  road  C-15.  Frcm  sane  locations  within  these  WSAs,  Increased 
noise  levels  greater  than  9  dB(A),  resulting  from  traffic  along  these  two 
mentioned  roads,  are  projected  to  occur.  These  noise  Impacts  could  be  lessened 
by  reducing  the  number  of  vehicles,  or  by  routing  traffic  away  fran  sensitive 
areas. 

Some  degradation  in  the  quality  of  wilderness  experience  due  to  visual 
degradation  and  noise  is  expected  within  both  the  Blstl  and  De-na-zln  WSAs. 
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Transportation 

Traffic  volumes  on  roadways  in  the  San  Juan  Basin  were  projected  by 
combining  canmuter  volumes  developed  in  the  analysis  of  social  and  economic 
conditions,  and  truck  volumes  estimated  in  the  noise  analysis.  These  data  were 
assembled  for  specific  roads  (according  to  projected  ccmmuter  routes  and  mine 
locations)  and  for  each  year  of  operation  of  the  MGS  and  SJRRCL  projects. 
Since  transportation  effects  of  either  NMGS  and  SJRRCL  would  be  significant  any 
joint  increase  in  projected  volume  over  previous  estimates  was  considered  to  be 
significant. 

The  most  significant  impact  is  projected  to  occur  on  NM  371  between 
Pannington  and  the  NMGS  plant  site,  where  traffic  volumes  are  likely  to  be  about 
100  percent  greater  than  projected  by  the  State  Highway  Department,  and  about  60 
percent  over  standard  maximum  capacity  for  a  roadway  of  that  size  and  duty  type. 
Since  the  magnitude  of  the  cumulative  impact  is  so  great,  consideration  should 
be  given  to  expanding  the  roadway  fron  2  lanes  to  4  lanes. 

Social  and  Econonic  Conditions 

Cumulative  impact  analysis  focused  on  two  topics:  rapid  growth  in 
the  region,  and  the  ability  of  ccmmunities  to  respond  in  a  timely  fashion  with 
housing,  services,  and  facilities;  and  decreased  opportunities  for  the  pursuit 
of  traditional  American  Indian  values  and  lifestyles.  An  increase  in 
employment  opportunities  resulting  from  simultaneous  development  and  operations 
of  NMGS  and  SJRRC  would  cause  rapid  growth  and  associated  problems.  Together, 
the  two  projects  would  add  approximately  9000  direct  jobs  at  peak,  generating 
about  twice  that  number  of  indirect  jobs.  About  one-third  of  the  population 
associated  with  these  jobs  would  seek  residence  in  the  southern  part  of  the 
region  (centered  on  the  Grants-Gallup  axis),  and  would  primarily  be  a  result  of 
SJRRC  mining  activity.  Therefore,  the  cumulative  impact  analysis  focuses  on 
caranunities  affected  by  the  joint  anployment  opportunities  of  both  NMGS  and 
SJRRCL;  these  conmunities  are  located  in  the  Parmington  area. 

Total  direct  anployment  from  NMGS  and  SJRRCL  would  peak  at  8,977  jobs 
in  2019.  Approximately  6,000  of  these  jobs  would  be  available  to  residents  of 
the  area,  plus  an  additional  12,000  to  13,000  indirect  employment  opportunities. 

The  greatest  population  inflows  would  occur  in  study  area  ccranunities 
in  1995  and  1996.  At  that  time  F^rmington  population  could  reach  56,600  with 
the  proposed  actions  for  a  26%  increase  above  levels  without  the  proposals. 
Aztec  and  Bloomfield  would  each  grow  1,700  for  percentage  increases  of  23%  and 
26%  respectively  with  the  proposals. 

Consequent  to  the  creation  of  anployment  opportunities  affecting  these 
ccmmunities  would  be  increases  in  personal  income  and  sharply  increased  needs 
for  housing,  infrastucture,  and  human  services.  The  greatest  annual  cumulative 
need  for  housing  would  occur  in  1986  when  an  additional  2,550  units  would  be 
required  as  a  result  of  project  related  population  growth. 
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Public  finances  would  be  affected  in  response  to  increased  needs  and 
increased  public  revenues  from  the  new  population.  Traditional  Navajo  values 
and  lifestyles  would  be  affected  through  changing  population  conposition. 
Increased  incane,  and  increased  mobility. 

Ihe  significant  impacts  were  estimated  to  be: 

1.  Population  growth  in  F^rmington  in  1985-86  at  rates  greater  than  10 
percent  per  year.  These  growth  rates  are  likely  to  be  stressful  to 
community  resources,  and  may  cause  adverse  social  and  economic 
conditions  for  several  years  beyond  the  periods  of  fastest  growth. 

2.  Significant  expansion  of  the  regional  economy  fron  the  mid-1980s 
through  the  2020s,  as  measured  in  terms  of  employment,  income,  and 
public  revenue.  San  Juan  County  would  experience  a  slight  deficit 
($17,000)  in  overall  operating  funds  in  1984-85  and  surpluses 
thereafter  which  would  reach  $2.6  million  in  2000. 

3.  Excess  housing  demand  in  the  Farmington  area  in  the  1985-1995  period. 

4.  Potential  inability  of  hixnan  service  agencies  to  keep  pace  with 
danand. 

5.  Unspecified  but  potentially  significant  impacts  to  American  Indians 
(especially  Navajo),  generally  related  to  decreased  opportunities  to 
pursue  traditional  lifestyles. 
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CHAPTER  4 
CONSULTATION  AND  COORDINATION 


SCOPING  MEETINGS 


Beginning  early  In  1981,  the  BIJVI  conducted  a  series  of  sixteen  scoping 
meetings  with  other  federal,  state  and  local  agencies,  the  Navajo  Tribe,  and  the 
general  public.  The  purpose  of  these  meetings  was  to  gather  information 
regarding  the  concerns  of  these  groups  on  the  various  projects  that  are  part  of 
the  San  Juan  Basin  Action  Plan  (SJBAP).  This  plan  includes  this  San  Juan  River 
Regional  Coal  EIS,  and  was  developed  by  the  BLM  to  ensure  a  coordinated  approach 
to  handling  the  projects. 

An  initial  mailing  was  made  to  over  3,000  agencies  and  individuals  to 
distribute  information  about  the  proposals  and  to  announce  scoping  meetings  to 
the  public.  A  follow-up  mailing  of  nearly  2,000  letters  was  made  to  those  v^o 
expressed  an  interest,  reminding  them  of  the  meetings.  These  meetings  were 
announced  in  the  Federal  Register,  news  releases,  and  radio  spots  in  both  the 
English  and  Navajo  languages. 

The  scoping  meetings  held  for  these  projects  were  as  follows : 

Agency  Meetings 

Albuquerque        Monday,  January  12,  1981-  Albuquerque  Convention  Center. 
(Federal  Agencies)  Eleven  representatives  of  federal  agencies  including  the 

National  Park  Service,  Geological  Survey,  and  Fish  and 

Wildlife  Service  attended. 


Santa  Fe 
(New  Mexico 
State  Agencies) 


Tuesday,  January  13,  1981  -  Sweeney  Convention  Center. 
Participants  included  the  State  Planning  Division,  Natural 
Resources  Department,  State  Highway  Department,  State 
Engineer,  and  the  Institute  for  Regional  Education. 


Farmington  Thursday,  January  15,  1981  -  Farmington  Civic  Center.  Twelve 
(County  and  representatives  of  San  Juan  County,  Farmington  School 
Local  Governments)  District,  City  of  Farmington,  and  the  local  Bureau  of  Indian 

Affairs  office  attended. 


Indian  Meetings 
Crownpoint 
Lake  Valley 
Huerfano 
Pueblo  Pintado 


Itonday,  January  19,  1981  -  Conmunity  School  House. 
Tuesday,  January  21,  198I  -  Community  School  House. 
Wednesday,  January  21,  I98I  -  Ccmmunity  School  House. 
Thursday,  January  22,   198I  -  Conmunity  School  House. 


Approximately  300  Navajo  Indians  attended  these  sessions.   The 
presentations  were  done  in  Navajo. 
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Gallup 


Farmington 


Taos 
Dulce 


Public  Meetings 

Albuquerque  Tuesday,    February   3,    19Bl  -   Albuquerque   Convention  Center, 

1^5  participants. 

Wednesday,  Febr-uary  A,  198I  -  Gallup  Holiday  Inn,  33 
participants. 

Thursday,  February  5,  1981  -  Farmington  Civic  Center,  8I 
participants. 

Monday,  February  23,   1981  -  Kachina  Lodge,  58  participants. 

V/ednesday,  February  25,  1981  -  Jicarilla  Apache  Tribal 
Council  Meeting  Room.  Twenty- three  representatives  from  the 
Jicarilla  Apache  Tribal  Council,  Jicarilla  Tribe,  and 
Bureau  of  Indian  Affairs  attended. 

Summary  of  Scoping  Meetings  and  Written  Corrments 

The  major  issues  raised  at  the  scoping  meetinf;s  included  questions  of 
procedure,  purpose,  need  for  leasing  coal,  leasing  targets,  Department  of  Energy 
(DOE)  production  goals,  and  potential  coal  markets  in  the  San  Juan  Basin.  Major 
resource  concerns  centered  around  air  quality,  water  quality  and  quantity, 
reclamation  potential,  paleontology,  archaeology,  wilderness,  sociad  Navajo 
issues  (religion,  occupancies,  sacred  sites,  gravesites,  influx  of  non-Navajos 
into  the  area,  and  health  and  safety  on  the  Navajo  Reservation),  socio-econcmics 
(jobs,  timing  of  jobs,  revenue,  effects  on  community  infrastructure),  increased 
traffic  on  roads,  and  \vildlife.  Navajo,  local,  and  state  governments  also 
expressed  an  interest  in  being  kept  informed  and  included  in  the  EIS  process, 
and  a  need  for  more  public  meetings  was  voiced. 


1. 


A  more  detailed  description  of  the  major  issues  is  included  in  Chapter 


ISSUES  NOT  ADDRESSED  IN  THIS  EIS 

Certain  issues  are  beyond  the  scope  of  this  EIS,  or  the  jurisdiction 
of  tl-)e  BLM,  or  are  dealt  with  in  other  environmental  documents.  A  few  of  these 
isues  are  listed  below. 

1.  It  was  suggested  that  this  EIS  analyze  the  impacts  of  making  more  efficient 
use  of  existing  energy  sources  and  of  obtaining  alternate  energy  sources. 
The  issue  of  federal  coal  leasing  and  development  to  meet  national  energy 
needs  was  previously  addressed  in  the  Final  Environmental  Statement: 
Federal  Coal  .''fanagement  Program  (USDI,  BLM  1979a).  Development  of  coal  does 
not  preclude  the  emphasis  placed  on  conservation  and  alternate  energy 
sources. 
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2.  It  was  also  recommended  by  the  public  that  this  EIS  identify  existing  and 
potential  projects  in  the  region  that  would  add  to  the  impacts  fran  coal 
mining.  Federal  projects  that  have  existing  approval  and  are  located  in  or 
near  Preference  Right  Lease  Applications  (PRLAs)  and  competitive  coal  lease 
tracts  are  analyzed  in  Chapter  3  of  this  SIS. 

3.  The  public  feels  that  the  allocation  and  availability  of  water  for  all  uses 
in  the  region  should  be  examined.  This  issue  is  beyond  the  scope  of  this 
ELS.  Allocation  and  availability  of  water  in  the  region  is  determined  by 
the  Mew  ^fexico  State  Engineer. 

M.  It  was  recommended  that  coal  market  and  coal  transportation  analyses  be 
prepared  prior  to  leasing.  These  analyses  would  unnecessarily  duplicate 
other  efforts.  The  need  for  leasing  addressed  in  this  EIS  is  based  in  part 
on  production  goals  fran  the  DOE;  these  goals  are  the  result  of  a  process 
that  is  essentially  a  market  analysis.  The  DOE  goals  include  consideration 
of  transportation  costs  and  capabilities  for  developing  coal  in  the  western 
United  States. 

CHACO/SAN  JUA^i  MMJAGEME^T^  PRArCWORK  PLAN 

This  BLM  planning  effort  has  benefited  from  a  hi^  level  of  public 
participation  from  the  outset.  Comments  on  the  implications  of  coal-related 
land  use  planning  in  the  Chaco  Planning  Unit  have  been  provided  by  numerous 
groups  and  individuals  at  the  national,  state,  regional,  and  local  levels. 
Public  participation  activities  sponsored  by  the  BL'^  have  also  been  used  to 
obtain  input  from  rural  residents  of  the  potentially  strippable  coal  zone. 
Because  these  people  are  primarily  TJavajos  living  in  relatively  isolated 
circumstances,  who  to  some  degree  are  ineffectively  represented  by  conventional 
political  systems,  some  parts  of  the  public  involvement  effort  were  tailored  to 
their  needs. 

During  earlier  stages  of  the  planning  process,  "open  houses"  were  held 
at  Pueblo  Pintado,  Nageezi,  Crownpoint,  Lsike  Valley,  Gallup,  Grants,  Pannington, 
and  Albuquerque  to  receive  guidance  from  the  public.  Field  interviews  were 
conducted,  and  an  active  outreach  program  was  carried  out  over  a  l6-month 
period,  responding  to  requests  from  groups  for  presentations  on  the  issues 
involved.  The  BLM  also  distributed  an  information  sheet  on  work  in  progress  and 
a  pamphlet  ("Coal  in  the  Chaco-San  Juan")  that  included  a  mail-back  comment 
form. 

Special  opportunities  were  provided  to  allow  public  input  on  what  the 
BLM's  land  use  recommendations  should  entail.  Called  "public  brainstorming 
sessions,"  these  meetings  produced  some  suggestions  that  have  been  reflected  in 
the  BLM  reccmmendations  presented  here. 

Opportunities  for  public  review  of  this  planning  effort  in  its  later 
stages  were  also  established,  including  open  houses  in  Pueblo  Pintado,  Lake 
Valley,  Huerfano,  Farmington,  Albuquerque,  and  Taos.  Attendance  at  these  open 
houses  was  approximately  1,300  individuals;  730  written  comments  were  also 
received.  Much  of  this  public  input  was  responsible  for  the  recomnendations  and 
changes  made  during  the  land  use  planning  process. 
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COOPERATING  AGENCIES 

Opportunity  for  early  involvement  and  cooperation  in  the  environmental 
process  wais  provided  to  numerous  agencies.  This  involvement  occurred  through 
formal  agreement  or  via  an  informal  information  exchange.  The  federal 
(Department  of  the  Interior)  agencies  that  have  been  contacted  include  the 
following:  Bureau  of  Indian  Affairs  (BIA)  (formal  agreement).  Fish  and  Wildlife 
Service  (FWS),  Minerals  Management  Service  (MMS),  Office  of  Surface  Mining 
(OSM),  and  U.S.  Geological  Survey,  Water  Resources  Division  (USGS)  (formal 
agreement). 

Letters  were  sent  to  each  of  these  agencies  requesting  specific 
information.  The  letters  requested  that  a  single  named  contact  be  established 
for  each  agency;  this  contact  has  been  kept  informed  on  the  development  of  the 
EIS  and  thus  has  acted  as  an  information  channel  for  those  agencies. 

The  USGS  submitted  information  on  surface  water  and  some  data  on 
underground  water.  The  BIA's  input  was  mostly  on  a  consultation  basis  regarding 
the  unsuitability  of  certain  lands  for  coal  mining,  wildlife,  Navajo  concerns, 
and  cultural  resources.  The  BIA  also  provided  maps  and  information  about 
grazing  allotments,  forage  allocation,  allotment  owners,  rcinge  improvements  and 
surface  ownership  in  the  regions  of  canpetitive  coal  leasing.  The  M^  provided 
coal  resource  information  and,  along  with  the  OSM  and  the  FIVS,  has  provided 
input  into  this  SIS  through  review  and  informal  consultation  as  requested, 

SURFACE  OWNER  CONSULTA'HON 

Under  the  terms  of  the  Surface  Mining  Control  and  Reclamation  Act  of 
1977  (SMCRA)  (30  use  1201;  91  Stat.  ^45),  a  qualified  surface  owner  must  consent 
to  the  mining  of  federal  coal  by  surface  methods  when  this  coal  underlies 
his/her  privately  owned  surface.  The  Preference  Right  Lease  Application  (PHLAs) 
predate  passa^  of  SMCRA,  so  surface  owner  consent  is  not  required  for  surface 
mining  on  the  PRLAs.  However,  this  consent  is  required  on  the  canpetitive 
tracts.  As  an  initial  step  in  determining  the  views  of  potentially  qualified 
surface  cwners,  the  Farmington  Resource  Area  Office  mailed  out  1,1^3  certified 
letters  to  owners  of  130  individual  allotments.  (Refer  to  Appendix  H  for  the 
text  of  this  letter.)  Fifty- four  of  these  allotments  are  held  in  individual 
ownership  ^d  76  are  held  in  multiple  heirship.  < 

In  a  letter  to  the  BLM  dated  November  21,  1981,  the  Chairman  of  the 
Navajo  Tribal  Council  stated  that  the  Council's  position  is  that  the  Navajo 
Nation  fulfills  the  requirements  as  a  qualified  surface  owner  for  trust  and  fee 
lands  of  the  Navajo  Nation  and  for  lands  on  which  the  Nation  holds  state  or 
federal  grazing  leases.  The  Council  has  also  taken  the  position  that  Navajos 
residing  on  lands  withdrawn  for  Indian  use  under  P.L.O.  219B  (refer  ^to  the 
Glossary)  are  qualified  surface  owners.  The  BLM  State  Director  wrote  a  response 
to  this  letter  on  December  2^,  I9BI,  explaining  that  neither  the  tribe  nor 
individual  Navajos  living  on  P.L.O.  219B  lands  were  qualified  surface  owners 
under  the  definition  of  i^3  CFR  3^00.0-5  (19H0). 
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Various  views  towards  proposed  surface  mining  have  been  expressed  in 
writing  by  individual  Navajos  and  Navajo  governmental  bodies,  sane  of  whom  may 
be  found  to  be  qualified  surface  owners  within  the  meaning  of  a^icRA.  Ihe  BLM 
has  received  2^0  responses  to  the  certified  letters  that  were  mailed.  Of  this 
number,  180  reflect  a  willingness  to  allow  the  federal  goverrment  to  include 
their  lands  for  future  coal  development,  41  oppose  the  inclusion  of  their  lands, 
and  19  are  unsure.  The  Navajo  Tribe  has  refused  consent  for  surface  mining. 
Seven  chapters  have  also  expressed  opposition,  including  Little  Water,  Nageezi, 
Huerfano,  Ibrreon,  Lake  Valley,  Ojo  Encino  and  Pueblo  Pintado,  and  a  similar 
position  has  been  expressed  by  the  Chaco  Lejin  Energy  and  Resource  Conmittee. 

REVIEW  OP  THE  DEIS 

Conments  on  the  DEIS  are  being  requested  fron  the  government  agencies 
listed  in  Table  4-1  as  well  as  special  interest  groups  and  members  of  the 
general  public. 

Public  Comments  and  Responses 

This  section,  to  be  prepared  for  the  Final  Environmental  Impact 
Statement,  will  summarize  the  comments  received  on  this  Draft  Ehvirormental 
Impact  Statement.  Responses  to  these  conments  will  also  be  included. 

LIST  OF  PREPARERS 

Table  4-2  lists  preparers  of  this  DEIS,  including  report  writers  and 
support  personnel. 
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Federal  Government 

Department  of  Agriculture 

Soil  Conservation  Service 
U.S.  Forest  Service 

Department  of   the  Army 
Corps  of  Engineers 

Department  of  Ener(3? 

Department  of  HoasinR  and  Urban  Developnent 

Department  of  the  Interior 

Bureau  of  Indian  Affairs 

Bureau  of  ilines 

Bureau  of  Heclamation 

Minerals  tianagement  Service 

National  Park  Service 

Office  of  Surface  Mining,   Reclaination 

and  Enforcement 
U.S.   Pish  and  Wildlife  Service 
U.S.  Geological  Survey 

Department  of  Labor 

Department  of  Transixirtation 

Environmental  Protection  Agency 

Tribal  Government 


Navajo  Nation 

Presidents,   Navajo  Off-Keservation  Chapters 
Crown point 
Huerfano 
Lake  Valley 
Little  Water 
Nageezi 
OJo  Encino 
Pueblo  Pintado 
Tor  re  on 

Director,  Navajo  Tribal  Fjand  Administration 

Local  Government 


San  Juan  Regional  Committee 

County  Commissions 
ilcKlnley  County 
Sandoval  County 
San  Juan  County 


Local  Govemment  (Cont'd) 

McKinley  Coanty 

Plannini;  Department 

Soil  and  Water  Conservation  District 

SanuovaL  Coa'ity 

Planning',  Detjartfrent 

Soil  ana  Water  Conservation  District 

San  Juan  County 

Planning  Depart'-ie'it 

Soil  and  Water  Conservation  District 

State  Government 


State  of  ".'ew  Mexico 


Bureau  of  Mines  and  ^''.ineral  Resources 

Cominerce  and  Industry  DeparDnent 
F^conomic  Developfrient  Division 

Departnent  of  ••'inance  anu  Administration 
Planning  Division 

CoorJiration/C  learinj.'.house 
iwreau 
Historic  Preservation  Bureau 

State  Historic  Preservation 
Officer 

Energy  and  Minerals  Depart.nent 

Mining  and  Minerals  Division 

Coal  Surface  Mining  Bureau 

Governor  Bruce  Kln^i; 

Health  and  r.nvironmental  Departnent 

Envirorvnental  Improvement  Division 

Higiiway  Departnent 

Land  Office 

Natural  F^esources  De[>irtinent 

Dei^artment  of  Game  and  Fisn 
Soil  and  'Water  Conservation  Division 
Water  Resources  Division 
State  Engineer 


Other  States 

Arizona  Clearinghouse 
Colorado  Clearinghouse 
Utah  Clearinghouse 
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APPEIJDIX  A-1 
TRACT  SUMMARIES 


LA  PLATA  #1  'TRACT 
FEDEfW.  OWNERSHIP  -  SURFACE  mm 

The  La  Plata  #1  Tract,  approximately  200  acres  in  size,  is  located  15 
miles  north  of  Parmington,  New  Mexico.  Land  surface  and  coal  within  the  tract 
are  federally  owned.  The  tract  total  and  unleased  coal  is  an  estimated  8.8 
million  tons  of  mineable  reserves  and  7.5  million  tons  of  recoverable 
reserves.  The  expected  production  rate  vrauld  be  1.5  million  tons  per  year  for 
a  projected  mine  life  of  7  years.  Total  expected  revenue  from  federal  coal 
within  the  tract  is  $150  million  with  an  expected  federail  royalty  value  of 
$18.8  million  for  the  life  of  the  mine.  Approximately  40  surface  acres  would 
be  disturbed  annually.  Surface  disturbance  over  the  life  of  the  mine  would 
total  200  acres. 

Approximately  112  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  30  acre  feet/year  of  water  from 
deep  wells  for  mining  operations. 

Surface  disturbance  on  the  acreage  of  each  tract  would  increase 
erosion,  soil  contamination,  changing  soil  characteristics  and  possible  loss 
or  destruction  of  suitable  soils  which  may  occur  during  overburden  removal, 
stockpiling,  and  reclamation.  The  hydrological  resource  impacts  include 
destructicn  of  stratified  nature  of  Pruitland  formation  overburden  and  all 
confining  layers  above  the  Pictured  Cliffs  Sandstone.  These  would  be  replaced 
with  crumbled  shale  and  sandstone  rubble  having  a  greater  porosity  than  the 
original  stratified  material.  This  may  result  in  upward  leakage  from  the 
underlying  Pictured  Cliffs  Sandstone  which  contains  water  of  a  much  greater 
salinity.  There  is  also  a  possibility  of  changes  in  water  quality  in  wells 
and  lowering  of  water  levels  in  wells  tapping  the  same  aquifers  in  vicinity  of 
the  tract. 

Paleontological  resources  show  no  significant  impacts.  Total  acreage 
disturbed  on  the  paleontological  resources  would  be  250  acres. 

The  impacts  to  the  ran^  resources  would  be  the  loss  of  19  AUM's/year 
and  the  destruction  of  one  stock  reservoir. 


IJ\  PLATA  #2  TRACT 
FEDERAL  OWNEt^HIP  -  U^JDERGROU^ID  mm 

The  La  Plata  #2  Tract,  approximately  200  acres  in  size,  is  located  15 
miles  north  of  Farmington,  Hew  Mexico.  I-and  surface  and  coal  within  the  tract 
are  federally  owned.  The  tract  total  and  unleased  coal  is  an  estiinated  12.0 
million  tons  of  mineable  reserves  and  2.0  million  tons  of  recoverable 
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reserves.  The  expected  production  rate  would  be  .50  million  tons  per  year  for 
a  projected  mine  life  of  7  years.  Total  expected  revenue  from  federal  coal 
within  the  tract  is  $52.5  million  with  an  expected  federal  royalty  value  of 
$4.2  million  for  the  life  of  the  mine.  A  maximum  of  80  surface  acres  would  be 
disturbed  over  the  life  of  the  underground  mine  for  placement  of  the  related 
surface  facilities. 

Approximately  125  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  40  acre  feet/year  from  deep 
wells  for  mining  operations. 

Impacts  from  ground  water  include  seepage  of  water  from  the  underlying 
Pictured  Cliffs  Sandstone  into  the  mine  which  might  effect  yield  and  water 
levels  in  wells.  Subsidence  might  disrupt  overlying  bedrock  aquifers  in  the 
Fruitland  formation  by  fracturing  them  and  affect  potentiail  ground  water 
supplies  from  that  aquifer. 

The  range  resource  impacts  would  include  the  loss  of  8  AUI4's/year  of 
forage  on  the  surface  facilities. 

The  impacts  to  cultural  resources  would  be  one  Anasazi  site  and  a 
portion  of  another,  LA  5605.  The  LA  5605  site  consists  of  a  500  foot  by  3,500 
foot  habitation  site  and  is  also  located  in  La  Plata  Tract  #4.  These  sites 
may  be  destroyed  by  surface  activities  associated  with  the  underground 
mining. 


MIXED  OWNERSHIP  -  SURFACE  r€^fE 

The  Star  Lake  West  #2  Tract,  approximately  760  acres  in  size,  is 
located  30  miles  west  of  Cuba,  New  Mexico.  Of  the  total  760  acres  for  land 
surface  440  acres  are  unleased  Federal  and  320  acres  are  State.  The  acreage 
for  the  coal  reserves  is  760  acres  unleased  Federal. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  28.0 
million  tons  with  the  tract  total  of  28.0  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  24.0  million  tons  with  the  tract  total 
of  24.0  million  tons.  The  expected  production  rate  would  be  2.0  million  tons 
per  year  for  a  projected  mine  life  of  14  years.  Total' expected  revenue  from 
federal  coal  within  the  tract  is  $470  million  with  an  expected  federal  royalty 
value  of  $58.8  million  for  the  life  of  the  mine.  Approximately  65  surface 
acres  would  be  disturbed  annually.  Surface  disturbance  over  the  life  of  the 
mine  would  total  760  acres. 

Approximately  150  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  65  acre  feet/year  of  water  fran 
deep  wells  for  reclamation  and  dust  control. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling  and 
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reclamation.  The  hydrological  resource  impacts  include  destruction  of 
stratified  nature  of  Fruitland  formation  overburden  and  all  confining  layers 
above  the  Pictured  Cliffs  Sandstone.  These  would  be  replaced  with  crumbled 
shale  and  sandstone  rubble  having  a  greater  porosity  than  the  original 
stratified  material.  This  may  result  in  upward  leakage  of  water  fran  the 
underlying  Pictured  Cliffs  Sandstone  which  may  contain  water  of  a  much  greater 
salinity  than  the  water  in  the  fruitland  fonnation.  Possible  offsite 
reducticn  of  well  yields,  lowering  of  water  levels,  and  changes  in  water 
quality  in  wslls.  Withdrawal  of  ground  water  from  deep  aquifers  for 
reclamatioi  and  dust  suppression  would  alter  ground  water  flow  near  the  wells 
and  may  cause  a  lowering  of  water  levels  in  wells  tapping  the  same  aquifers  in 
vicinity  of  the  tract. 

Surface  Water  impacts  Include  the  following: 

a.  Runoff  from  mined  area  would  be  impounded,  resulting  in  an  unknown  but 
probably  small  amount  of  surface  water  lost  to  evaporation. 

b.  Increase  in  dissolved  and  suspended  solids  concentrations  in  runoff 
during  reclamation  phase  until  channels  stabilize.  This  area  requires 
special  attention  during  the  mining  and  reclamation  phases  because  a 
major  tributory  to  Chaco  Wash,  Arroyo  Pueblo  Alto,  drains  the  area. 

c.  Use  of  salire  or  sodic  ground  water  from  "deep"  aquifers  may  impact 
water  quaility  of  runoff  from  reclaimed  areas. 

d.  16  acres  of  floodplain  on  Arroyo  Pueblo  Alto  in  T.  20  N.,  R.  6  W., 
Section  18  would  be  disrupted. 

The  loss  of  approximately  58  AUM's/year  of  native  forage  would  occur. 

The  visual  resources  in  this  tract  are  in  Class  III  management  area 
and  surface  mining  would  not  meet  the  management  objectives  for  this 
classification. 

Paleontological  resource  impacts  for  this  tract  reveal  no  fossil 
localities  recorded.  However,  potential  for  subsurface  fossils  contained  in 
the  overburden  is  high.  Althou^  high  probability  exists  for  the  destruction 
of  any  megafossils  and  associative  data,  the  microfossil,  invertebrate  and 
botanical  material  could  still  retain  a  certain  degree  of  scientific  and 
educational  utility.  The  estimated  fossil  localities  disturbed  in  the  first 
year  would  be  10.  The  total  acres  disturbed  is  86O.  '//hile  the  estiirated 
total  number  of  fossil  localities  disturbed  is  51. 

Cultural  resource  impacts  indicate  that  two  isolated  localities  have 
been  recorded.  Sites  in  the  tract  would  be  destroyed  by  mining  activities. 

As  for  any  recreation  impacts,  surface  mining  activities  on  Star  Lake 
West  §2   could  disrupt  the  Continental  Divide  National  Scenic  Trail  location. 
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KII4BET0  n   TRACT 
MIXED  OWIERSHIP  -  UNDERGROUND  m.UE 

The  Klrnbeto  #1  Tract,  approximately  3,680  acres  in  size,  is  located  1 
to  3  miles  south  of  the  settlement  of  Kimbeto  and/or  M5  miles  southeast  of 
Farmington,  New  Mexico.  Of  the  total  3,680  acres  for  land  surface  2,240  acres 
are  unleased  Federal,  and  1,440  acres  are  private.  The  acreages  for  the  coal 
reserves  are  3,360  acres  unleased  Federal  and  320  acres  for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  145 
million  tons  with  the  tract  total  of  158  million  tons.  The  recoverable 
reserves  tonnags  of  unleased  Federal  is  38  million  tons  with  the  tract  total 
of  41  million  tons.  The  expected  production  rate  would  be  1.2  million  tons  per 
year  for  a  projected  mine  life  of  37  years.  Total  expected  revenue  from 
federal  coal  within  the  tract  is  $948  million  with  an  expected  federal  royalty 
value  of  $75.8  million  for  the  life  of  the  mine.  A  maximum  of  80  surface 
acres  would  be  disturbed  over  the  life  of  the  underground  mine  for  placement 
of  the  related  surface  facilities. 

Approximately  275  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  23  million  gallons  of  water  per 
year  from  deep  wells  for  mining  operations. 

Impacts  en  ground  water  from  deep  aquifer(s)  for  dust  suppression  and 
reclamation  would  alter  ground-water  flow  near  the  well(s)  and  may  cause  a 
lowering  of  water  levels  in  wells  tapping  the  sa;ne  aquifer(s)  in  the  vicinity 
of  tract.  Subsidence  may  disrupt  overlying  bedrock  aquifer(s)  in  the 
Fruitland  formaticn  by  fracturing  them.  This  nay  affect  well  yields,  water 
levels  and  possible  water  quality  in  wells  tapping  those  aquifers.  Two 
wells  exist  within  this  tract.  The  quantity  or  quality  of  water  available  to 
these  wells  may  be  aTfected  bv  subsidence  and/or  mine  dewatering. 

Paleontological  resource  impacts  show  three  recorded  sites  within  the 
boundaries  of  the  tract.  Underground  mining  activities  will  not  impact  these 
or  any  related  sites  within  the  tract.  Above  ground  activities  or  facilities 
will  impact  these  or  any  potential  sites.  The  destruction  of  these  surface 
resources  could  result  in  the  loss  of  some  data  with  minimal  potential  for 
significance.  The  total  acreage  which  would  be  disturbed  is  80  acres. 

Impacts,  to  the  range  resources  would  involve  the  loss  of  5  AUr4's/year 
for  forage  from  the  surface  facilities  of  the  underground  mine. 

As  for  impacts  associated  with  visual  resources  this  tract  is  entirely 
in  a  Class  III  management  area.  Surface  facilities  involved  with  an 
underground  mine  would  not  meet  the  management  objectives  for  this 
classification. 

The  impacts  for  cultural  resources  involve  five  sites  and  seven 
isolated  occurrences  vrtiich  have  been  recorded  within  the  tract.  The  known 
sites  and  isolated  in  this  tract  may  be  impacted  by  the  above  ground 
activities  associated  with  the  subsurface  mining. 
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The  American  Indian  Impacts  include  8  known  Navajo  homesites: 

a.  Two  homes  on  T.  22  N. ,  R.  10  V/.,  Section  2:  IMlA,  on  Indian 
allotment. 

b.  Two  homes  on  T.  22  N.,  R.  10  V/.,  Section  2:  SWl/4,  on  Indian 
allotment.  Allottees  and  her  children  live  on  this  allotment  and  have 
not  made  a  response  to  our  consultation  letter. 

c.  Two  homes  on  T.  22  N.,  R.  10  W.,  Section  11:  W^^a/^,  on  Indian 
allotment.  Allotment  owner  lives  on  this  and  has  responded  to  our 
consultaticn  where  she  wants  to  go  on  record  as  having  a  firm  intent 
not  to  consent  to  leasing  of  coal  under  her  land. 

d.  Two  homes  on  T.  22  N.,  R.  10  W.,  Section  10:  NWl/U,  on  Indian 
allotment.  Owner  made  known  she  does  not  want  coal  development  on  her 
land.  She  lives  on  it  and  uses  it  for  grazing. 

The  sacred  burial  sites,  herb  gathering  areas,  and  offerings  have  not 
been  specifically  identified.  Althou^  the  Navajo  medicine  men  have  stated 
underground  mining  is  still  just  like  surface  mining  whereas  it  is  destroying 
or  scarring  Mother  Earth. 


KII4BET0  #2  TRACT 
FEDERAL  OWtNfERSHIP  -  SURFACE  rCNE 

The  Kirnbeto  #2  Tract,  approximately  640  acres  in  size,  is  located  46 
miles  southeast  of  Farmington,  New  Tfexico.  Land  surface  and  coal  within  the 
tract  are  federally  owned.  The  tract  total  and  unleased  coal  is  an  estimated 
20  million  tons  of  mineable  reserves  and  18  million  tons  of  recoverable 
reserves.  The  expected  production  rate  would  be  1  million  tons  per  year  for  a 
projected  mine  life  of  20  years.  Total  expected  revenue  from  federal  coal 
within  the  tract  is  $366  million  with  an  expected  federal  royalty  value  of 
$45.8  million  for  the  life  of  the  mine.  Approximately  35  surface  acres  would 
be  disturbed  annually.  Surface  disturbance  over  the  life  of  the  mine  would 
total  640  acres. 

Approximately  75  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  20  acre  feet/year  of  water  from 
deep  wells  for  mining  operations. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling,  and 
reclamation. 

Ground  water  Impacts  involve  destructiai  of  stratified  nature  of 
Fruitland  fonnation  overburden  and  all  confining  layers  above  the  Pictured 
Cliffs  Sandstone.  These  would  be  replaced  with  crumbled  shale  and  sandstone 
rubble  having  a  greater  porosity  than  the  original  stratified  material.  This 
may  result  in  upward  lesikage  of  water  from  the  underlying  Pictures  Cliffs 
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Sandstone  which  contains  water  of  a  greater  salinity  than  the  water  in  the 
Frultland  formation  at  some  locations. 

Possible  off site  reduction  of  well  yields,  lowering  of  water  levels, 
and  changes  in  water  quality  in  wells  tapping  the  P'ruitland  formation  and 
Pictured  Cliffs  Sandstone. 

Withdrawal  of  20  acre  feet  per  year  of  ground  water  from  "deep" 
aquifer(s)  for  reclamation  and  dust  suppression  would  alter  ground-water  flow 
near  the  well(s)  and  may  cause  a  lowering  of  water  levels  in  wells  trapping 
the  saiie  aquifer  in  vicinity  of  the  tract. 

As  for  surface  waiter  impacts  the  following  would  occur: 

a.  Runoff  from  mined  area  would  be  impounded,  resulting  in  an  unknown  but 
probably  small  amount  of  surface  water  lost  to  evaporation. 

b.  Increase  in  dissolved  and  suspended  solids  concentrations  in  runoff 
during  reclamation  phase  until  channels  stablize. 

c.  Use  of  saline  or  sodic  ground  water  from  "deep"  aquifers  may  impact 
water  quality  of  runoff  from  reclaimed  area. 

d.  IRO  acres  of  floodplain  on  Betonnie  Tsosie  Wash  drainage  would  be 
disrupted. 

The  paleontological  impacts  show  a  potential  estimate  that  there  are 
significant  fossils  contained  within  the  overburden  comprising  Kimbeto  Tract 
#2.  This  is  indicated  by  the  high  number  of  significant  fossil  sites  located 
in  the  stratigraphically  related  Ah-shi-sle-pah  Wash.  It  is  estimated  that 
some  or  possible  all  these  sites  would  be  destroyed  if  the  proposed  action  is 
implemented. 

The  estimated  fossil  localities  disturbed  in  the  first  year  is  5.  The 
total  acreage  disturted  would  be  690  acres.  While  the  estimated  total  number 
of  fossil  localities  disturbed  is  41. 

The  range  resource  impacts  would  include  the  loss  of  138  AUI'l's/year  of 
native  forage  frcm  surface  mining  until  revegetation  occurs. 

The  visiial  resources  in  this  tract  are  in  Class  III  management  area. 
Surface  mining  of  approximately  35  acres  per  year  would  not  meet  the 
management  objectives  for  this  classification. 

The  Impacts  for  cultural  resources  involve  three  sites  wl-iich  have  been 
located  within  the  tract.  The  largest  is  a  98  acre  quarry/lithic  scatter. 
The  known  sites  and  others  in  the  tract  during  future  inventory  would  be 
destroyed  by  mining  activities. 
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NAGEEZI  TRACT 
MIXED  OM^ERSHIP  -  UNDERGROUWD  MLIK 

The  Nageezi  Tract,  approximately  13,760  acres  in  size,  is  located  3^ 
miles  southeast  of  Farmington,  New  Mexico.  Of  the  total  13,760  acres  for  land 
surface  11,680  acres  are  unleased  Federal,  l60  acres  are  State  and  1,920  acres 
are  private.  The  acreages  for  the  coal  reserves  are  13,600  acres  unleased 
Federal    and  l60  acres  for  State. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  466 
million  tons  with  the  tract  total  of  587  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  83  million  tons  with  the  tract  total 
of  109  million  tons.  The  expected  production  rate  would  be  2.1  million  tons 
per  year  for  a  projected  mine  life  of  67  years.  Total  expected  revenue  from 
federal  coal  within  the  tract  is  $2.71  billion  with  an  expected  federal 
royalty  value  of  $217  million  for  the  life  of  the  mine.  A  maximum  of  80 
surface  acres  would  be  disturbed  over  the  life  of  the  underground  mine  for 
placeirent  of  the  related  surface  facilities. 

Approximately  400  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  35  million  ^dlons  per  year  of 
water  from  deep  wells  for  mining  operations. 

The  following  impacts  may  occur  to  ground  water: 

1.  Subsidence  may  disrupt  overlying  bedrock  aquifer(s)  in  the  Ojo  Alamo 
Sandstone  and  Nacimiento  Fomation  for  fracturing  them.  This  would 
affect  well  yields,  water  levels  and  possibly  water  quality  in  wells 
tapping  those  aquifers. 

2.  Subsidence  may  disrupt  alluvial  aquifer  and  affect  well  yields,  water 
levels,  and  possibly  quality  in  wells  tapping  those  aquifers. 

3.  Approxiinately  100  acre- feet  per  year  of  ground  water  fron  "deep" 
aquifers(s)  for  dust  suppression  and  reclamation  would  alter 
ground-water  flow  near  the  well(s)  and  could  cause  a  lowering  of  water 
levels  in  wells  tapping  the  same  aquifer(s)  in  the  vicinity  of  tract. 

4.  Two  BLM  wells  exist  within  the  tract.  Both  are  completed  in  aquifers 
overlying  the  coal  beds.  The  quantity  or  quality  of  water  available 
to  these  wells  may  be  affected  by  subsidence  and/or  mine  dewatering. 
Some  wells  outside  the  tract  could  also  be  affected. 

A  maximum  of  80  acres  of  native  vegetation  would  be  destroyed  for 
surface  facilities  for  the  underground  mine.  The  range  impacts  result  in  a 
loss  of  4  AUM's/year. 

The  visual  resource  impacts  show  the  majority  of  this  tract  is  within 

a    Class    III    management    area    while    a    portion    is    in    a  VRM   Class  IV   area. 

Surface    facilities    associated    with   an   underground    mine    would    not  meet    the 
management  objectives  for  either  of  these  classifications. 

The  impacts  for  cultural  resources  show  a  portion  of  the  6l  recorded 
sites    and    105    recorded    localities,    isolated   artifacts    and    current    cultural 
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Tianlfestations  in  the  tract  outside  of  the  Pierre's  Site  and  defined  in  PL  r 

96-550,  and  other  resources  recorded  during  future  cultural  inventories  rnay  be  j 

impacted  by  the  above  ground  activities  associated  with  the  subsurface  mining.  ! 


The  American  Indian  impacts  include  6  known  Navajo  homes! tes: 
a.   A  larg^  house  located  on  T.  23  M.,  R.  10  v;.,  Section  8:  SEl/4SVa/4 . 


c.  Two  houses  in  T.  24  N.,  R.  10  W.,  Section  28:  miAHZlA   on  Indian 
allotment. 

d.  One  house  with  corrals  located  in  T.  24  N.,  R.  10  V/.,  Section  29: 
SWl/^^Wl/4  on  Indian  allotment. 

e.  A  new  house  near  the  rJEl/4  corner  of  Section  30,  T.  24  N.,  R.  10  W. 

These  areas  are  under  grazing  lease  to  the  Navajo  Tribe,  under  Section 
15  of  the  Taylor  Grazing  Act. 

The  sacred  burial  sites,  herb  gathering  areas,  and  offerings  have  not 
been  specifically  identified,  but  the  Navajo  Medicine  men  have  stated 
underground  mining  is  still  Just  like  surface  mining  whereas  it  is  destroying 
or  scarring  Mother  Earth. 


GALLO  WASH  01  TRACT 
MIXED  0\>/NEIlSHIP  -  SURFACE  MINE 

The  Gallo  Wash  #1  Tract,  approximately  320  acres  in  size,  is  located 
38  miles  west  of  Cuba,  New  Ffexico.  Of  the  total  320  acres  for  land  surface 
120  acres  are  unleased  Federal  and  200  acres  are  withdrawn  under  Public  Land 
Order  2198  for  Indian  Use.  Th^-  acreages  for  the  coal  reserves  are  320  acres 
unleased  Federal. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  11.0 
million  tons  -^th  the  tract  total  of  11.0  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  10.0  million  tons  with  the  tract  total 
of  10.0  million  tons.  The  expected  production  rate  would  be  2.0  million  tons 
per  year  for  a  projected  mine  life  of  7  years.  Total  expected  revenue  fran 
federal  coal  within  the  tract  is  $190  million  with  an  expected  federal  royalty 
value  of  $23.8  million  for  the  life  of  the  mine.  Approximately  67  surface 
acres  would  be  disturbed  annually.  Surface  disturbance  over  the  life  of  the 
mine  would  total  320  acres. 
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The  Pierre's  Ruin  Community   (Pierre's  Site)   included   in  PL  96-550  has  ■ 

been  withdrawn   from  surface   disturbance.      All   of  Section   12   and    the   Wl/2   of  J 

Section  7   has    been  nominated    to   the  National  Register  of  Historic   places  as  I 

the    Pierre's    Archaeological    District.        Subsidence    of    the    surface    due    to  \ 
subsurface  mining  may  occur  during  or  after  mining  operations. 


b.       A   house    on  T.    24    N.,    R.    10   W.,    Section      34:       SW1/4SW1/4    on  Indian  * 

♦ 
allotment.  : 


/ 


Approximately  150  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  100  acre  feet/year  of  water  from 
deep  vjells  for  reclamation  and  dust  control. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling,  and 
reclamation. 

Ground  water  impacts  include  the  following. 

a.  Destruction  of  stratified  nature  of  Fruitland  formation  overburden  and 
all  confining  layers  above  the  Pictured  Cliffs  Sandstone.  These  would 
be  replaced  with  crumbled  shale  and  sandstone  rubble  having  a  greater 
porosity  than  the  original  stratified  material.  This  may  result  in 
upv/ard  leaka^  from  the  underlying  Pictured  Cliffs  Sandstone  which 
contains  water  of  a  much  greater  salinity  than  the  water  in  the 
Fruitland  formation  at  some  locations. 

b.  Possible  withdrawal  of  100  acre  feet  per  year  of  ground  water  from 
"deep"  aquifer(s)  for  reclamation  and  dust  suppression  would  alter 
ground  water  flow  near  the  well(s)  and  may  cause  a  lowering  of  water 
levels  in  wells  tapping  the  same  aquifer  in  the  vicinity  of  the 
tract. 

Paleontological  resource  impacts  show  that  there  are  approxiinately  9 
recorded  fossil  sites  located  within  or  Immediately  adjacent  to  the  Gallo  Wash 
#1  (Bypass)  tract.  It  is  estimated  that  there  are,  potentially,  at  least  20 
more  fossil  sites  not  recorded.  Sane  or  all  of  these  sites  would  be  destroyed 
during  mining  operations.  The  disruption  and  rearrangement  of  fossils  from 
their  original  position  in  the  strata  will  destroy  associations  of  fossils  and 
hinder  taphonomic  and  paleontological  studies.  Removal  or  disturbance  of 
fossils  will  likewise  preclude  biostratigraphic  studies  based  on  success 1( vis 
of  species  or  assemblages. 

The  estimated  fossil  localities  disturbed  in  the  first  year  would  be 
10.  The  total  acreage  disturbed  will  be  420  acres.  ^-Jhile  the  estimated  total 
number  of  fossil  localities  disturbed  would  be  Ml. 

Impacts  to  the  ran^  resources  would  involve  the  loss  of  38  AUl^'s/year 
of  forage  until  reclamation  is  effective. 

The  visual  resources  in  this  tract  are  in  Class  III  management  area 
while  a  portion  is  in  a  VRM  Class  IV  area.  Surface  mining  would  not  meet  the 
management  objectives  for  either  of  these  classifications. 

The  American  Indian  Impacts  show  burial  sites,  herb  gathering  areas, 
sacred  or  offering  points  have  not  been  identified.  If  any  are  identified, 
they  would  be  impacted  by  surface  mining  which  would  violate  the  Americaii 
Indian  Religious  Freedom  Act  PL-341. 
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As  for  any  recreational  ljn{^>acts  surface  mining  activities  on  Gallo 
Wash  #1  could  disrupt  the  Continental  Divide  National  Scenic  Trail  location. 


GAIiX)  WASH  #2  TOACT 
mXEB   OWrJERSHIP  -  UNDERGROUIID  "miE 

The  Gallo  Wash  ff2  Tract,  approximately  1,680  acres  in  size,  is  located 
40  miles  west  of  Cuba,  New  Mexico.  Of  the  total  1,680  acres  for  land  surface 
600  acres  are  unleased  Federal,  880  acres  are  State  and  200  acres  are  private. 
The  acreages  for  the  coal  reserves  are  760  acres  unleased  federal,  720  acres 
for  State  and  200  acres  for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  35  million 
tons  with  the  tract  total  of  75  million  tons.  The  recoverable  reserves 
tonnage  of  unleased  Federal  is  9  million  tons  with  the  tract  total  of  19 
million  tons.  The  expected  production  rate  would  be  2.1  million  tons  per  year 
for  a  projected  mine  life  of  12  years.  Total  expected  revenue  from  federal 
coal  within  the  tract  is  $215  million  with  an  expected  federal  royalty  value 
of  $17.2  million  for  the  life  of  the  mine.  A  maximum  of  80  surface  acres 
would  be  disturbed  over  the  life  of  the  underground  mine  for  placement  of  the 
related  surface  facilities. 

Approximately  250  employees  v'/ould  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  23  million  gallons  of  water  per 
year  from  deep  wells  for  mining  operations. 

Ground  water  Impacts  include  the  follov^ing: 

a.  Subsidence  might  disrupt  overlying  bedrock  aquifers  in  the  Ojo  Alamo 
Sandstone  by  fracturing,  and  affect  potential  local  ground  water 
supplies  from  this  aquifer. 

b.  Subsidence  might  disrupt  alluvial  aquifer  and  affect  potential  local 
supplies  of  shallow  graind  water. 

c.  Seepage  of  'water  fran  the  underlying  Pictured  Cliffs  Sandstone  into 
the  mine  might  affect  the  yield  and  water  level  of  one  well  completed 
in  this  aquifer  about  one  mile  west  of  the  tract. 

Paleontological  resource  impacts  show  that  there  is  one  recorded 

fossil  site  in  Gallo  Wash  i^2  tract  located  in  T.  21  N.,  R.  8  W.,  Section  2: 

SW1/4SW1/4.   However  there  will  be  no  significant  impact.  There  would  be  a 
total  of  80  acres  disturbed  in  t>iis  tract. 

Impacts  to  the  ran^  resources  would  involve  the  loss  of  7  AUM's/year 
of  forage  fran  the  surface  facilities  of  the  underground  mine.  Two  reservoirs 
and  one  cattleguard  may  be  destroyed  by  location  of  surface  facilities. 

The  cultural  resources  impacts  indicated  two  isolated  artifacts  and  no 
sites  recorded  in  the  portions  of  the  tract  containing  Federal  coal  or 
surface.   Sites  may  be  destroyed  by  surface  activities  associated  with 
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subsurface  mining.  The  American  Indian  impacts  include  6  kno^^m  Navajo 
dwellings:  three  hones  on  the  NWl/U,  Section  11,  T.  21  N.,  R.  8  W.,  on  public 
land  which  is  being  considered  in  the  Navajo  Land  Exchange.  Three  homes  on 
the  NEl/4,  Section  10,  T.  21  N.,  R.  8  W.,  on  public  land  which  is  being 
considered  in  the  Navajo  Land  Exchange.  Three  of  these  homes  may  be  on  the 
dividing  line  between  tracts  2  and  3. 


BISTI  #6/8  TliACT 
MLXED  OV/NERSHIP  -  SURFACE  MINE 

The  Bisti  #6/8  Tract,  approximately  360  acres  in  size,  is  located  31 
miles  south  of  Parmington,  New  Mexico.  The  total  360  acres  of  land  surface 
are  private.  The  acreages  for  the  coal  reserves  are  360  acres  unleased 
Federal. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  1.0 
million  tons  with  the  tract  total  of  1.0  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  1.0  million  tons  \^dth  the  tract  total 
of  1.0  million  tons.  The  expected  production  rate  would  be  5.1  million  tons 
per  year  for  a  projected  mine  life  of  4  years.  Total  expected  revenue  from 
federal  coal  within  the  tract  is  $18.2  million  with  an  expected  federal 
royalty  value  of  $1.49  million  for  the  life  of  the  mine.  Approximately  40 
surface  acres  would  be  disturbed  annually.  Surface  disturbance  over  the  life 
of  the  mine  would  total  120  acres. 

Approximately  20  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  25  acre  feet/year  of  water  from 
deep  wells  for  reclamation  and  dust  control. 

Air  quality  impacts  show  the  estimated  maximum  off-site  total 
suspended  particulate  (TSP)  would  be  25  micro  grams  per  cubic  meter  (ug/m3). 
Background  air  quality  in  the  area  is  estimated  at  (30  ug/m3).  This  would 
give  a  total  of  55  ug/m3  compared  to  the  annual  New  Mexico  standard  of  60 
ug/m3.  The  air  quality  could  exceed  the  annual  New  Mexico  standard  if 
operational  procedures  are  not  instituted. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden,  removal,  stockpiling,  and 
reclamation. 

Ground  water  impacts  include  the  following: 

a.  Destruction  of  stratified  nature  of  Fruitland  fonnatlon  overburden  and 
all  confining  layers  above  the  Pictured  Cliffs  vSandstone.  These  would 
be  replaced  with  crumbled  shale  and  sandstone  rubble  having  a  greater 
porosity  than  the  original  stratified  material.  This  may  result  in 
upward  leakage  from  the  underlying  Pictured  Cliffs  Sandstone  which 
contains  water  of  a  much  greater  salinity  than  the  water  in  the 
Fruitland  formation  at  some  locations. 
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b.  Ijocal  destruction  of  potential  shallow  sources  of  ground  water  as 
mining  proceeds  through  alluvial  channels. 

c.  Less  runoff  locally  to  alluvial  channels  downstream  during  mining  and 
after  reclamation,  with  possibly  less  recharge  to  ground  water  in  the 
alluvium. 

The  paleontological  resource  impacts  show  an  estimated  5  fossil 
localities  disturbed  in  the  first  year.  The  total  of  170  acres  would  be 
disturbed.  Vv^^ile  the  estimated  total  number  of  fossil  localities  disturbed 
waild  be  33.  There  are  thirteen  recorded  fossil  sites  within  Bisti  Tract  #8 
in  T.  23  N.,  R.  13  W.,  Section  6:  mi/ii ,  WAA  and  SR1/4SS1/4.  None  of 
these  sites  are  considered  significant,  however,  potential  importance  remains 
high  due  to  the  stratigraph  relationship  of  this  area  with  the  Bisti  Badlands 
area.  Implementation  of  the  Proposed  Action  could  lead  to  the  destruction  of 
some  or  all  of  the  fossil-collecting  sites  in  this  area. 

Impacts  to  the  range  resources  would  involve  the  loss  of  20  AWI's/year 
of  forage.  UTiile  drainage  to  one  reservoir  south  of  the  tract  in  Section  15 
would  be  destroyed. 

The  visual  resource  impacts  in  this  tract  are  in  Class  III  and  IV 
management  area.  Surface  mining  would  not  meet  the  management  objectives  for 
this  classification  and  would  destroy  topography  and  scenic  features  to 
fragile  badlands  and  the  visual  quality  to  the  adjacent  Bisti/De-na-zin  ACEC 
(proposed). 

The  impacts  for  cultural  resources  involve  two  Navajo  graves  fron  an 
unknown  date  and  two  cultural  resources  sites  occur  in  the  tract.  Sites  in 
the  tract  would  be  destroyed  by  mining  activities. 

The  American  Indian  impacts  include  2  known  Navajo  dwellings: 

One  home  on  NEl/4,  Section  15,  T.  23  N.,  R.  13  W.,  on  Indian  allotted 
land. 

One  home  on  mn.A,  Section  17,  T.  23  M.,  R.  13  W.,  on  Indian  allotted 
land. 

These  homes  would  be  destroyed  if  mining  occurs. 

These  areas  are  under  grazing  lease  to  the  Navajo  Tribe  under  Section 
15  of  the  Taylor  Grazing  Act.  Each  permittee  is  paying  by  the  acre  to 
graze  these  lands. 

There  are  also  two  sacred  burial  sites  on  the  ^JWl/^  comer  of  Section 
15,  T.  23  N.,  R  13  W. ,  and  there  may  be  others. 

The  recreation  impacts  on  tliis  tract  shows  that  surface  facilities 
and  mininf^  could  destroy  topographic  and  scenic  features.  This  area  has  been 
recognized  as  having  high  quality  scenic  resources  and  has  been  particularly 
noted  for  its  geologic  sightseeing  values. 
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The  wilderness  Impacts  shows  that  sights  and  sounds  associated  with 
the  adjacent  surface  mining  of  Bisti  6/8  could  disrupt  the  naturalness  and 
opportunities  for  solitude  in  the  Disti  ViSA. 


LEE  RANCH  EAST  'TRACT 

■MKEL)  ovjm::rship  -  surface  mm 

The  Lee  Ranch  East  Tract,  approximately  2,l8M  acres  in  size,  is 
located  30  miles  northeast  of  Grants,  New  Mexico.  The  total  2, IBM  acres  land 
surface  are  private.  The  acreages  for  the  coal  reserves  are  1,883  acres 
unleased  Federal,  and  301  acres  for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  l6.0 
million  tons  '.vith  the  tract  total  of  38.0  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  lU.O  million  tons  with  the  tract  total 
of  33.0  million  tons.  The  expected  production  rate  would  be  800,000  million 
tons  per  year  for  a  projected  mine  life  of  42  years.  Total  expected  revenue 
from  federal  coal  within  the  tract  is  $272  million  with  an  expected  federal 
royalty  value  of  $3^  million  for  the  life  of  the  mine.  Approximately  24 
surface  acres  would  be  disturbed  annually.  Surface  disturbance  over  the  life 
of  the  mine  would  total  969  acres. 

ApproxiiTiately  60  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  45  acre  feet/year  of  water  from 
deep  wells  for  reclamation  and  dust  control. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  chan;^ing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling,  and 
reclamation. 

Ground  water  impacts  include  the  following: 

a.  Destruction  of  stratified  nature  of  Menefee  formation  (Cleary  Coal 
Member)  and  all  confining  layers  above  the  Point  Lookout  Sandstone. 
These  would  be  replaced  with  crumbled  shale  and  sandstone  rubble 
having  a  greater  porosity  than  the  original  stratified  imterial.  This 
may  result  in  upward  leakage  of  water  fran  the  underlying  Point 
Lookout  Sandstone,  which  may  contain  water  of  a  much  greater  salinity 
than  the  water  in  the  Menefee  formation  at  some  locations. 

b.  The  coal  deposits  of  this  area  are  also  the  major  aquifers  tapped  by 
wells  in  the  area.  Offsite  reducticai  of  spring  and  well  yields, 
lowering  of  water  levels,  and  changes  in  water  quality  in  wells 
tapping  the  "lenefee  forrration  and  Point  Lookout  Sandstone  would 
result . 

c.  One  flowing  well  and  t'/^fo  springs  exist  within  the  tract.  If  these  are 
located  in  areas  to  be  mined  they  would  be  destroyed. 
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The  paleontologlcal  resource  shows  no  survey  data  for  this  tract. 
Hov/ever,  1,019  total  acres  would  be  disturbed. 

Impacts  to  the  range  resources  would  involve  the  loss  of  255 
AUM's/year  of  native  forage. 

As  for  any  recreational  impacts,  surface  mining  activities  on  Lee 
Ranch  East  could  disrupt  the  Continental  Divide  National  Scenic  Trail 
location. 

rio  cultural  resources  are  known  to  have  been  recorded.  However, 
fourteen  sections  have  been  inventoried  for  cultural  resources  within  or 
adjacent  to  the  Lee  Ranch  tracts.  If  similar  site  densities  occur  in  the 
parcels  of  this  tract  it  is  predicted  there  may  be  between  10  and  35  sites. 


LEE  RAIJCH  I/UDDLt^  TRACT 
MIXED  OWIERSHIP  -  SURFACE  hU.UK 

The  Lee  Ranch  lUddle  Tract,  approxljiiately  14,5M6  acres  in  size,  is 
located  25  miles  Northwest  of  Grants,  New  Ttexico.  Of  the  total  14,5^6  acres 
for  land  surface  1,120  acres  are  State  and  13,^26  acres  are  private.  The 
acreages  for  the  coal  reserves  are  4,786  acres  unleased  Federal,  1,120  acres 
for  State  and  8,6^0  acres  for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  86.0 
million  tons  with  the  tract  total  of  2^10.0  million  tons.  The  recoverable 
reser'ves  tonnage  of  unleased  Federal  is  73.0  million  tons  with  the  tract  total 
of  204.0  million  tons.  The  expected  production  rate  would  be  5.1  million  tons 
per  year  for  a  projected  mine  life  of  42  years.  Total  expected  revenue  from 
federal  coal  within  the  tract  is  $1,469  million  with  an  expected  federal 
royalty  value  of  $l82.5  million  for  the  life  of  the  mine.  Approximately  148 
surface  acres  would  be  disturbed  annually.  Surface  disturbance  over  the  life 
of  the  mine  would  total  5,904  acres. 

Approximately  382  employees  would  be  needed  to  iuine  the  reserves.  The 
mining  activities  would  re(}uire  approximately  1,000  acre  feet/year  of  water 
fran  deep  wells  for  recla:rBtion  and  dust  control. 

Surface     disturbance     on     this     tract     would     increase     erosion,     soil 

contamination,    changing  soil  characteristics  and  possible  loss  or  destruction 

of  suitable   soils  which  may  occur  dur-lng  overburden  rernoval,   stockpiling,  and 
reclamation. 

The  air  quality  impacts  show  the  estimated  rraximurn  off-site  total 
suspended  particulates  (TSP)  would  be  29  micrograms  per  cubic  meter  (ug/m3). 
Background  air  quality  in  the  area  is  estimated  at  (30  ug/rr3).  This  would 
give  a  total  of  59  ug/m3  compared  to  the  annual  New  Mexico  standard  of  60 
ug/m3.  The  air  quality  could  exceed  the  annual  New  Mexico  standard  if 
operational  procedures  are  not  instituted. 
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Ground  v/ater  impacts  include  the  follov^ring: 

a.  Destruction  of  stratified  nature  of  I'tenefee  formation  (Cleary  Coal 
Member)  and  all  confining  layers  above  the  Point  Lookout  Sandstone. 
These  would  be  replaced  with  crumbled  shale  and  sandstone  rubble 
having;;  a  greater  porosity  than  the  original  stratified  material.  This 
may  result  in  upward  leakage  of  '.vater  from  the  underlying  Point 
Lookout  Sandstone,  which  may  contain  water  of  a  much  greater  salinity 
than  the  water  in  the  Menefee  formation  at  some  location. 

b.  The  coal  deposits  of  this  area  are  also  the  major  aquifers  tapped  by 
wells  in  the  area.  Offsite  reduction  of  well  yields,  lowering  of 
water  levels,  and  changes  in  water  quality  in  wells  tapping  the 
rienefee  formation  and  Point  Lookout  Sandstone  would  result. 

c.  Offsite  reductioi  of  spring  yields  and  water  quality  would  occur. 

d.  5  wells  (4  flow)  and  approximately  10  springs  exist  within  the  tract. 
If  these  are  located  in  areas  to  be  mined  they  would  be  destroyed. 

The  paleontological  resource  impacts  show  that  there  are  two  recorded 
fossil  sites  known  in  the  study  area.  One  of  these  sites  is  considered  to  be 
significant.  It  is  located  in  the  rWl/4SEl/4NEl/4  of  Section  35: 
T.  15  N.,  R.  8  V/.  This  site  contains  a  diverse  and  well  preserved  assemblage 
of  plant  fossils  of  the  Henefee  formation.  There  is  approximately  6,104  total 
acres  that  would  be  disturbed. 

Impacts     to    the    range    resources    would    involve    the    loss    of    1,606 
AWl's/year  of  native  forage. 

The  cultural  resource  impacts  indicate  six  sites  that  have  been 
recorded  within  the  tract  parcels  containing  Federal  coal.  Fourteen  sections 
have  been  inventoried  for  cultural  resources  within  or  adjacent  to  the  Lee 
Ranch  tracts.  If  similar  densities  occur  in  the  parcels  containing  Federal 
coal  of  this  tract  it  is  predicted  there  may  be  between  32  and  43  sites. 

As    for    any    recreational    impacts,    surface    mining   activities    on  Lee 

Ranch    Middle    could    disrupt    the    Continental    Divide    National    Scenic    Trail 
location. 


LFE  RANai  VEST  TRACT 
MIXED  OV/TJEI^HIP  -  SURFACE  l^ttME 

The  Lee  Ranch  West  Tract,  approximately  16,640  acres  in  size,  is 
located  30  miles  Northwest  of  Grants,  New  Mexico.  Of  the  total  l6,640  acres 
for  land  surface  l60  acres  are  unleased  Federal,  1,760  acres  are  State  and 
14,720  acres  are  private.  The  acreages  for  the  coal  reserves  are  6,800  acres 
unleased  Federal,  1,760  acres  for  State  and  8,080  acres  for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  101.0 
million   tons   with   the    tract    total   of   238.0   million   tons.      The    recoverable 
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reserves  tomap^e  of  unleased  Federal  is  86.0  rnlllion  tons  with  the  tract  total 
of  202.0  million  tons.  The  expected  production  rate  would  be  3.0  million  tons 
per  year  for  a  projected  nine  life  of  25  years.  Total  expected  revenue  fraa 
federal  coal  within  the  tract  is  $1,717  million  with  an  expected  federal 
royalty  value  of  $214,625  million  for  the  life  of  the  mine.  Approximately  l88 
surface  acres  would  be  disturbed  annually.  Surface  disturbance  over  the  life 
of  the  mine  would  total  7,539  acres. 

Approximately  375  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  1,000  acre  feet/ year  of  water 
from  deep  wells  for  reclamation  and  dust  control. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling,  and 
reclamation. 

The  air  quality  impacts  show  the  estimated  maximum  off-site  total 
suspended  particulates  (TSP)  would  be  29  micrograms  per  cubic  meter  ('ag/rn3). 
Background  air  quality  in  the  area  is  estimated  at  (30  ug/m3).  This  would 
give  a  total  of  59  ug/m3  canpared  to  the  annual  New  Mexico  standard  of  60 
ug/m3.  The  air  quality  could  exceed  the  arjiual  New  Mexico  standard  if 
operational  procedures  are  not  instituted. 

The  ground  v/ater  impacts  include  the  following: 

a.  Destruction  of  stratified  nature  of  Menefee  formation  (Cleary  Coal 
Member)  and  all  confining  layers  above  the  Point  Lookout  Sandstone. 
These  would  be  replaced  with  crumbled  shale  and  sandstone  rubble 
having  a  greater  porosity  than  the  original  stratified  material.  This 
may  result  in  upward  leakage  of  /^ater  from  the  underlying  Point 
Lookout  Sandstone,  which  may  contain  water  of  a  much  greater  salinity 
than  the  water  in  the  Menefee  formation  at  some  locations. 

b.  The  coal  deposits  of  this  area  are  also  the  major  aquifers  tapped  by 
wells  in  the  area.  Offsite  reduction  of  well  yields,  lowering  of 
water  levels,  and  changes  in  water  quality  in  v/ells  tapping  the 
Menefee  formation  and  Point  Lookout  Sancfetone  would  result. 

c.  Offsite  reduction  of  spring  yields  and  water  quality  would  occur. 

d.  Three  wells  exist  within  the  tract;  one  of  these  is  a  flowing  well. 
If  these  are  located  in  areas  to  be  mined  they  would  be  destroyed. 

The  paleontological  resource  impacts  show  that  there  are  two  recorded 
fossil  sites  known  in  the  study  area.  One  of  these  sites  is  considered  to  be 
significant.  It  is  located  in  the  WVl/USEl/MNEl/^  of  Section  35: 
T.  15  N.,  R.  8  W.  This  site  contains  a  diverse  and  well  preserved  assemblage 
of  plant  fossils  of  the  Menefee  formation.  There  are  approximately  7,739 
total  acres  that  would  be  disturbed. 

Impacts  to  the  range  resources  would  involve  the  loss  of  1935 
AUM's/year  of  native  forage. 
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The  cultural  resource  Impacts  indicate  twenty  seven  sites  have  been 
recorded  within  the  tract  parcels  containing  Federal  coal.  Also  recorded  are 
several  segernents  of  the  Chacoan  Roadway  system.  Fourteen  sections  have  been 
inventoried  for  cultural  resources  within  or  adjacent  to  the  Lee  Ranch  tracts. 
If  sijTiilar  site  densities  occur  in  the  parcels  containing  Federal  coal  of  this 
tract  it  is  predicted  there  may  be  between  70  and  100  sites. 

As  for  any  recreational  impacts,  surface  mining  on  Lee  Ranch  West 
could  disrupt  the  Continental  Divide  National  Scenic  Trail  location. 


DB/IDE  TRACT 
MIXED  OVJMEF^HIP  -  SURFACE  ffiI>JE 

The  Divide  Tract,  approximately  6,960  acres  in  size,  is  located  30 
miles  North  of  CJrants,  New  Mexico.  Of  the  total  6,960  acres  for  land  surface, 
400  acres  are  unleased  Federal,  640  acres  are  State  and  5,920  acres  are 
private.  The  acreages  for  the  coal  reserves  are  3,120  acres  linleased  Federal, 
G40  acres  for  State  and  3,200  acres  for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  l6.0 
million  tons  with  the  tract  total  of  43.0  million  tons.  The  recoverable 
reserves  torurw^e  of  unleased  Federal  is  14.0  million  tons  with  the  tract  total 
of  37.0  million  tons.  The  expected  production  rate  would  be  .9  million  tons 
per  year  for  a  projected  mine  life  of  42  years.  Total  expected  revenue  fran 
federal  coal  within  the  tract  is  $272  million  with  an  expected  federal  royalty 
value  of  $34  million  for  the  life  of  the  mine.  Approximately  75  surface  acres 
would  be  disturbed  annually.  Surface  disturbance  over  the  life  of  the  mine 
would  total  3,000  acres. 

Approximately  75  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  50  acre  feet/year  of  water  from 
deep  wells  for  reclamation  and  dust  control. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling,  and 
reclamation. 

The  ground  water  impacts  include  the  following: 

a.  Destructioi  of  stratified  nature  of  Gibson  Coal  riember  of  the  Crevasse 
Canyon  formation  overburden  and  all  confining  layers  above  the  Dal ton 
Sandstone  Member  of  the  Crevasse  Canyon  fonmtion.  These  would  be 
replaced  v^th  crumbled  shale  and  sandstone  rubble  having  a  greater 
porosity  than  the  original  stratified  material.  This  may  result  in 
upward  leakage  of  .vater  fran  the  underlying;;  Dalton  Sandstone  Hember 
which  may  contain  -water  of  a  much  greater  salinity  than  the  water  in 
the  Gibson  Coal  Member  at  some  locations. 

b.  Possible  offsite  reduction  of  well  yields,  lowering  of  water  levels, 
and  changes  in  water  quality  in  wells  tapping  the  Dalton  Sandstone 
Member. 
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c.       One  well  exists  within   the   tract.      This  well  is  owned  by   the  Navajo 

Tribe.     If  it  is  located  in  an  area  to  be  mined  it  would  be  destroyed. 

If   not    located    in   an  an-.-a   to   be  mineci,    the  yield  and  v/ater   level 

would    likely    be   affected   by   wells   drilled    into   the  Gallup  Sandstone 

for  reclamation  viater. 

The  paleonto logical  resource  impacts  show  that  there  several  recorded 
fossil  sites  on  the  tract,  five  of  which  are  are  considered  significant. 
These  are  located  in  T.  l6  M.,  R.  10  W.,  Section  36:  NElASEl/U;  Section  25: 
SKI  Asm  A;       Section      23:  NWl/4SRl/'4,       and      SmAUFAA;       Section       2: 

NE1/4SV/1  ANEl/4 ;    Section   1:      NE1/4NE1/4SW1/4.      There  are  approximately  3,100 
total  acres  that  would  be  destroyed. 

Impacts  to  the  range  resources  would  involve  the  loss  of  282 
AUM's/year  of  native  forage. 

The  cultural  resource  Impacts  indicate  five  sites  have  been  recorded 
in  portions  of  the  tract  containing  Federal  coal  or  surface.  Cultural 
resource  inventories  have  been  conducted  to  the  north,  west,  aind  east.  If 
similar  site  densities  ocurr  across  this  tract  it  is  predicted  there  may  be 
between  48  and     105  sites. 

Recreational  impacts  show  Uiat  the  Continental  Divide  passes  close  by 
this  tract.  Surface  mining  would  have  a  serious  aesthetic  impact  upon  the 
Continental  Divide  National  Scenic  Trail  if  it  is  routed  through  this  area. 

The  American  Indian  impacts  include  3  known  Mavajo  dwellings:  three 
homes  on  the  ^W1/M,  Section  4,  T.  15     N.,  R.  10  v/.,  on  Indian  allotted  land. 


HOSPAH  ffl  TRACT 
IVIIXED  OV/IJERSHIP  -  SURFACE  MINE 

The  Hospah  ^1  Tract,  approximately  17,960  acres  in  size,  is  located  30 
miles  north  of  Grants,  New  Mexico.  Of  the  total  17,960  acres  for  land  surface 
2,080  acres  are  State  and  15,880  acres  are  private.  The  acreages  for  the  coal 
reserves  are  1,600  acres  unleased  Federal,  1,920  acres  for  State  and  1U,4'10 
acres  for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  22.0 
million  tons  with  the  tract  total  of  218  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  19.0  'nillion  tons  with  the  tract  total 
of  186  million  tons.  The  expected  production  rate  would  be  10.3  million  tons 
per  year  for  a  projected  mine  life  of  20  years.  Total  expected  revenue  from 
federal  coal  within  the  tract  is  $374  million  with  ari  expected  federal  royalty 
value  of  $46.8  million  for  the  life  of  the  mine.  Approximately  80  surface 
acres  would  be  disturbed  annually  for  unleased  Federal  coal.  Surface 
disturbance  over  the  life  of  the  mine  would  total  1,440  acr 

Approximately  75  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  re(^uire  approximately  60  acre  feet/year  of  water  fran 
deep  wells  for  reclamation  and  dust  control. 
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Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling,  and 
reclamation. 

The  ground  water  impacts  include  the  follo'wing: 

a.  Destruction  of  stratified  nature  of  Cleary  Coal  Member  of  Menefee 
formation  overburden  and  all  confining  layers  above  the  Point  Lookout 
Sandstone.  These  would  be  replaced  with  crumbled  shale  and  sandstone 
rubble  having  greater  porosity  than  the  original  stratified  material. 
This  could  result  in  upward  leakage  of  water  from  the  underlying  Point 
Lookout  Sandstone,  which  may  contain  water  of  a  greater  salinity  than 
the  water  in  the  Menefee  fonnation  in  this  vicinity. 

b.  Possible  off site  reduction  of  well  yields,  lowering  of  water  levels, 
and  changes  in  -water  quality  in  wells  tapping  the  Menefee  formation 
and  Point  Lookout  Sandstone. 

c.  Four  k?iown  wells  exist  within  the  tract.  Three  of  these  are  completed 
in  the  Point  Lookout  Sandstone  and/or  Menefee  formation.  The  other 
well  taps  deeper  aquifers.  Any  wells  located  in  areas  to  be  mined 
would  be  destroyed,   regardless  of  the  aquifer  tapped. 

The  pale onto logical  resource  impacts  indicate  through  reconnaisance 
rej»rts  the  presence  of  potentially  fossiliferous  outcrops  throughout  the 
riospah  Tract.  However,  no  significant  impacts  have  teen  found.  The  total 
acres  disturbed  in  the  area  would  be  80. 

Impacts  to  the  range  resources  would  involve  the  loss  of  173 
AUM's/year  of  native  forage. 

The  cultural  resource  impacts  indicate  four  sites  have  teen  recorded 
in  the  portions  of  tte  tract  with  Federal  minerals.  A  portion  of  a  Chacoan 
Roadway  crosses  tlie  tract.  The  South  Hospah  mine  survey  found  an  average  site 
density  of  13  sites  per  section.  If  a  similar  site  density  occurs  in  the 
portions  of  the  tract  with  Federal  minerals  it  is  predicted  there  may  te 
approximately  33  sites. 

Recreational  Impacts  show  that  tte  Continenal  Divide  passes  through 
this  tract.  Mining  and  associated  surface  facilities  could  have  an  aesthetic 
impact  upon  the  Continental  Divide  National  Scenic  Trail  if  it  is  routed 
through  tere. 


HOSPAH  n2  TPJ^CT 
MIXI^::)  0\^JERSHIP  -  UNDEKGROWro  MINE 

Tte  Hospah  #2  Tract,  approximately  3,l60  acres  in  size,  is  located  30 
miles  north  of  Grants,  New  Mexico.  Of  tte  total  3,l60  acres  for  land  surface 
640  acres  are  State  and  2,520  acres  are  private.  The  acreages  for  the  coal 
reserves  are  6U0  acres  unleased  Federal,  and  2,520  acres  for  private. 
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The  tract  contains  mineable  reserves  of  unleased  Federal  at  10  million 
tons  with  the  tract  total  of  59  million  tons.  The  recoverable  reserves 
tonnage  of  unleased  Federal  is  5  million  tons  vfith  the  tract  total  of  30 
million  tons.  The  expected  production  rate  would  be  2.9  million  tons  per  year 
for  a  projected  mine  life  of  13  years.  Total  expected  revenue  from  federal 
coal  within  the  tract  is  $125  millicn  with  an  expected  federal  royalty  value 
of  $1  million  for  the  life  of  the  mine.  A  maximum  of  80  surface  acres  would 
be  disturbed  over  the  life  of  the  underground  mine  for  placement  of  the 
related  surface  facilities. 

Approximately  125  employees  would  be  needed  to  mine  the  reserves.  The 
raining  activities  would  require  approximately  40  acre  feet/year  of  water  from 
deep  wells  for  mining  operations. 

The  ground  v/ater  impacts  include  the  following: 

a.  Subsidence  might  disrupt  overlying  bedrock  aquifer(s)  in  the  Menefee 
formation  by  fracturing  them.  This  could  affect  well  yields,  water 
levels,  and  possibly  water  quality  in  wells  tapping  this  aquifer  in 
the  vicinity  of  the  tract. 

Paleontological  resources  show  that  there  is  not  expected  to  be  any 
direct  impact  on  potential  fossil  material  from  underground  mining,  however, 
there  could  be  negative  indirect  impact  from  related  activities  and  facilities 
on  the  surface.  There  would  be  a  total  of  80  acres  disturbed  in  this  tract. 

Impacts  to  the  range  resources  would  involve  the  loss  of  9  AUM's/year 
of  foraf^s  on  the  surface  facilities  of  the  underground  mine. 

Recreational  impacts  show  that  the  Continental  Divide  passes  through 
this  tract,  raining  and  associated  surface  facilities  could  have  an  aesthetic 
impact  upon  the  Continental  Divide  National  Scenic  Trail  if  it  is  routed 
through  here. 

The  cultural  resource  impacts  show  that  one  site  has  been  recorded  in 
the  portion  of  the  tract  with  Federal  minerals.  The  South  HospaJi  mine  survey 
found  an  average  site  density  of  13  sites  per  section.  If  a  similar  density 
occurs  in  the  section  of  Federal  minerals  it  is  predicted  there  may  be 
approximately  13  sites. 


GATCRCO  n   {BYPASS)   HC  TRACT 
MIXED  OWNERSHIP  -  SURFACE  riirC 

The  Gamerco  #1  (Bypass)  HC  Tract,  approximately  440  acres  in  size,  is 
located  9  miles  northwest  of  Gallup,  New  Mexico.  The  total  440  acres  of  land 
surface  are  private.  The  acreages  for  the  coal  reserves  are  360  acres 
unleased  Federal  and  80  acres  of  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  3.0 
million  tons  with  the  tract  total  of  4.0  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  3.0  million  tons  with  the  tract  total 
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of  4.0  rniiiion  tons.  The  expected  production  rate  would  be  140,000  tons  per 
year  for  a  projected  mine  life  of  22  years.  Total  expected  revenue  from 
federal  coal  within  the  tract  is  $56  million  with  an  expected  federal  royalty 
value  of  $7  millicyi  for  the  life  of  the  mine.  Approximately  8  surface  acres 
would  be  disturbed  annually.  Surface  disturbance  over  the  life  of  the  mine 
would  total  150  acres. 

Approximately  11  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  30  acre  feet/year  of  water  from 
deep  wells  for  reclamation  and  dust  control. 

Surface  disturbance  ai  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling,  and 
reclamation. 

The  ground  water  impacts  include  the  following: 

a.  Destruction  of  stratified  nature  of  Crevasse  Canyon  formation 
overburden  and  all  confining  layers  above  the  Gallup  Sandstone.  These 
would  be  replaced  with  crumbled  shale  and  sandstone  rubble  having  a 
greater  porosity  than  the  original  stratified  material.  This  may 
result  in  downward  leakage  of  water  from  the  overlying  Crevasse  Canyon 
formation  which  may  contain  water  of  a  greater  salinity  than  the  water 
in  the  Gallup  Sandstone  at  this  location. 

b.  Possible  off  site  reduction  of  well  yields,  lo-^^ering  of  '//ater  levels, 
and  changes  in  water  quality  in  wells  tapping  the  Menefee  forrration, 
Crevasse  Canyon  formation  and  Gallup  Sandstone. 

The  paleontological  resources  show  that  there  is  potential  for  the 

presence  of  fossiliferous  exposures  containing  important  fossils.   However, 

there  is  no  survey  data  to  date.  The  estimated  total  acreage  disturbed  would 
be  125. 

Impacts  to  the  range  resources  would  involve  the  loss  of  23  AUM's/year 
of  native  forage. 

The  American  Indian  impacts  include  2  known  Navajo  d.vellings:  Two 
homes  on  SWl/M,  Section  3^:  T.  l6  N.,  R.  19  W.,  on  Indian  allotment. 


BISTI  m   TRACT 
MIXED  OWNERSHIP  -  SURFACE  miiE 

The  Bisti  /IH  Tract,  approximately  2,680  acres  in  size,  is  located  52 
miles  southeast  of  Farmington,  New  Mexico.  Of  the  total  2,680  acres  for  land 
surface  1,040  acres  are  unleased  Federal,  80  acres  are  State  and  1,560  acres 
are  private  (PLO  1483  -  200  Acres).  The  acreages  for  the  coal  reserves  are 
2,600  acres  unleasea  Federal,  and  80  acres  for  State. 
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The  tract  contains  mineable  reserves  of  unleased  Federal  at  36  million 
tons  with  the  tract  total  of  37.0  million  tons.  The  recoverable  reserves 
tonnage  of  unleased  Federal  is  30.0  million  tons  with  the  tract  total  of  31.0 
million  tons.  The  expected  production  rate  would  be  1.0  million  tons  per  year 
for  a  projected  mine  life  of  32  years.  Total  expected  revenue  from  federal 
coal  within  the  tract  is  $59?  million  with  an  expected  federal  royalty  value 
of  $7^  million  for  the  life  of  the  mine.  Approximately  60  surface  acres  would 
be  disturbed  annually  for  unleased  Federal  coal.  Surface  disturbance  over  the 
life  of  the  mine  would  total  1,900  acres  for  unleased  Federal  Coal. 

Approximately  75  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  35  acre  feet/year  from  deep 
wells  for  reclamation  and  dust  control. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden,  removal,  stockpiling,  and 
reclamation. 

The  ground  water  impacts  include  the  following: 

a.  Destructiai  of  stratified  nature  of  Fruitland  formation  overburden  and 
all  confining  layers  above  the  Pictured  Cliffs  Sandstone.  These  would 
be  replaced  with  crumbled  shale  and  sandstone  rubble  having  a  greater 
porosity  than  the  original  stratified  material.  This  may  result  in 
upward  leakage  from  the  underlying  Pictured  Cliffs  Sandstone  which 
contains  water  of  a  much  greater  salinity  than  the  water  in  the 
Fruitland  formation  at  some  locations. 

b.  Possible  off site  reduction  of  well  yields,  lowering  of  water  levels, 
and  changes  in  water  quality  in  wells  tapping  the  Cliff  House 
vSandstone. 

The  paleontological  resources  show  that  there  are  15  recorded  fossil 
sites  located  within  this  tract.  They  are  located  in  T.  23  t^.,  R.  12  W., 
Section  26:  S1/2S1/2,  Section  35:  :Jl/2Nl/2.  r^ost  of  these  sites  and  the 
exposures  in  Section  3^:  I^l/U  contain  potentially  significant  fossils.  The 
estimated  fossil  localities  disturbed  in  the  first  year  would  be  10.  The 
total  acreage  figure  will  be  3,50M.  While  the  estimated  total  number  of 
fossil  localities  disturbed  would  be  120. 

Impacts  to  the  range  resources  would  involve  the  loss  of  13 4 
AUM's/year  of  native  forage.  ^Vhile  one  reservoir  and  one  reservoir  drainage 
would  be  destroyed  over  the  life  of  the  mine. 

The  cultural  resource  impacts  show  that  one  locality  has  been 
recorded.  However,  no  sites  have  been  recorded  in  this  tract. 

Recreational  impacts  show  that  this  tract  is  in  an  area  referred  to  as 
the  Fossil  Forest  which  contains  high  quality  opportunities  for  geological 
sightseeing.  Many  types  of  fossils  can  be  found  here  as  well  as  numerous  in 
situ  petrified  tree  stumps.  Surface  mining  would  destroy  the  sightseeing 
opportunities  here. 
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The  wildlife  Impacts  indicate  that  there  is  an  active  (1981) 
ferruginous  hawk  nest  (Unsuitability  Criteria  #14)  in  Bisti  #4B, 
T.  23  M.,  R.  12  W.,  Section  35.  However  a  buffer  zone  decided  on  by  BLM  and 
USFWS  (5-24-81)  takes  in  25  acres  of  Section  35:  NW1/4NW1/4  which  is  part  of 
Bisti  #4 A. 

Another  active  ferruginous  hawk  nest  (Unsuitability  Criteria  i^l4)  is 
located  in  T.  23  N.,  R.  12  W.,  Section  35:  SW1/4NW1/4.  A  buffer  zone  agreed 
upon  by  BLM  and  USIAVS  (6-24-81)  encanpasses  approximately  20  acres  in  Section 
34:  SE1/4NR1/4  and  70  acres  in  Section  35:  N'vVlA 

The  following  American  Indian  sacred  areas  have  been  identified: 

a.  ^^IWl/4^Ml/4,  Section  35,  and  N1/2N1/2,  Section  34  have  been  designated 
as  areas  of  herb  ^therings  in  the  MFP.  The  S1/2S1/2  of  Section  26 
should  be  included  as  herbs  usually  gra/  around  higher  areas. 

b.  The  S1/2N1/2  of  Section  34  and  Si^/4NWl/4,  E1/2W1/4,  NEl/4,  Section 
35  have  been  designated  to  be  a  herb  gathering  area  in  the  "IFP, 


JOHMSON  TRAILING  POST  TRACT 
r/IIXED  OW^JERSHIP  -  SURFACE  MINE 

The  Johnson  Trading  Post  Tract,  approximately  3,440  acres  in  size,  is 
located  15  miles  southwest  of  Cuba,  New  Mexico.  Of  the  total  3,440  acres  for 
land  surface  2,480  acres  are  unleased  Federal  and  960  acres  are  private.  The 
acreages  for  the  coal  reserves  are  2,720  acres  unleased  Federal  720  acres  for 
private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  17.0 
million  tons  with  the  tract  total  of  19.0  rnillion  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  14.0  million  tons  with  the  tract  total 
of  16.0  million  tons.  Ths  expected  production  rate  would  be  0.39  million  tons 
per  year  for  a  projected  mine  life  of  42  years.  Total  expected  revenue  from 
federal  coal  within  the  tract  is  $2R0  million  with  an  expected  federal  royalty 
value  of  $35  million  for  the  life  of  the  mine.  Approximately  86  surface  acres 
would  be  disturbed  annually.  Surface  disturbance  over  the  life  of  the  mj.ne 
would  total  3,440  acres. 

Approximately  30  employees  would  be  needed  to  mine  the  reserves.  The 

mining  activities  would  require  approximately  60  acre  feet/year  from  deep 
wells  for  reclamation  and  dust  control. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden,  removal,  stockpiling,  and 
reclamation. 
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Tl-ie  ground  water  impacts  include  the  follcfwing: 

a.  Destruction  of  stratified  nature  of  'Pruitland  fonnation  overburden  and 
all  confining  layers  above  the  Pictured  Cliffs  Sandstone.  Thesewould 
be  replaced  with  crumbled  shale  and  sandstone  rubble  having  a  greater 
porosity  than  the  original  stratified  material.  This  may  result  in 
upward  leakage  from  the  underlying  Pictured  Cliffs  Sandstone  which 
contains  water  of  a  much  greater  salinity  than  the  water  in  the 
Pruitland  fonnation  at  sane  locations. 

b.  Four  known  wells  exist  within  the  tract.  Any  of  these  located  in 
areas  to  be  mined  would  be  destroyed,  regardless  of  the  producing 
aquifer.  Yields,  water  levels,  and  water  quality  of  wells  tapping  the 
Quaternary  allu'/ium  and  Pictured  Cliffs  Sandstone,  but  not  in  mined 
areas  may  be  affected. 

Paleontological  material  would  be  adversely  impacted  in  Section  1, 
T.  20  N.,  R.  M  W.,  and  the  Nl/2,  r^FEl/i^,  Section  11.  There  are  six  documented 
fosssil  sites  within  or  immediately  adjacent  to  the  leasing  boundary.  The 
estimated  fossil  localities  disturbed  in  the  first  year  would  be  11.  The 
total  acreage  figure  will  be  3,50'4.  While  the  estimated  total  number  of 
fossil  localities  disturbed  would  be  317. 

Impacts  to  the  ranp^  resources  would  involve  the  loss  of  328 
AIM's/year  of  native  forage.  A  drainage  area  of  one  reservoir  would  be  cut 
off. 

Jlajor  wildlife  impacts  Include  one  active  golden  eagle  nest  which  is 
located  in  the  north  part  of  the  tract;  T.  19  M.,  R.  4  V/.,  Section  1. 
Unsuitability  Criteria  #11  would  apply  in  this  area.  Destruction  of  the 
spring  in  T.  19  N.,  R.  4  W.,  Section  1  would  displace  long-eared  owls 
roosting  at  the  spring.  The  spring  woulti  also  provide  habitat  for  migratory 
non-game  birds  and  this  habitat  would  be  lost  with  surface  mining.  Critical 
time  for  spring-time  migrants  would  be  April  15  through  June  15  when  heaviest 
concentrations  of  birds  would  occur. 

Most  of  this  tract  is  within  a  visual  resource  Class  III  management 
area  while  a  portion  is  in  a  VIM  Class  IV  area.  Surface  mining  would  not  meet 
the  managment  objectives  for  either  of  these  classifications. 

The  cultural  resource  Lnpacts  show  that  one  site  has  been  recorded  in 
the  portions  of  the  tract  containing  Federal  coal  or  surface. 

The  American  Indian  impacts  include  8  known  Navajo  dwellings: 

a.  One  horre  located  on  the  rJEl/U,  Section  9,  T.  19  N.,  R.  4  W.,  on  public 
land,  its  on  the  outside  edge  or  on  the  line  of  Navajo  Land  Exchange. 

b.  Seven  homes  located  on  the  m/l/M,  Section  7,  T.  19  N.,  R.  3  W.,  on 
Indian  allotted  lands. 
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STAR  LAKE  EAST  #1  TO ACT 
I'lIXED  OVJNERSHIP  -  SURFACE  ^IINE 

The  Star  Lake  Fast  f^l  Tract,  approximately  2,000  acres  In  size,  is 
located  22  miles  southwest  of  Cuba,  New  '"lexico.  Of  the  total  2,000  acres  for 
land  surface  1,3^)4  acres  are  unleased  Federal,  80  acres  are  State  and  55^ 
acres  are  private.  The  acreages  for  the  coal  reserves  are  1,840  acres 
unleaseci  Federal,  80  acres  for  State  and  80  acres  for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  6l.O 
million  tons  vvith  the  tract  total  of  67.0  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  52.0  million  tons  with  the  tract  total 
of  57.0  million  tons.  The  expected  production  rate  would  be  2.0  million  tons 
per  year  for  a  projected  mine  life  of  32  years.  Total  expected  revenue  from 
federal  coal  within  the  tract  is  $1.03  billion  ivith  an  expected  federal 
royalty  value  of  $128.8  million  for  the  life  of  the  mine.  Approximately  70 
surface  acres  would  be  disturbed  annually.  Surface  disturbance  over  the  life 
of  the  mine  would  total  2,OM0  acres. 

Approximately  150  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  100  acre  feet/year  of  water  from 
deep  wells  for  reclamation  and  dust  control. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  durinf^  overburden,  removal,  stockpiling,  and 
reclamation. 

The  grcund  water  impacts  include  the  following: 

a.  Destruction  of  stratified  nature  of  Fruitland  formation  overburden  and 
all  confining  layers  above  the  Pictured  Cliffs  Sandstone.  Thesewould 
be  replaced  with  crumbled  shale  and  sandstone  rubble  having  a  greater 
porosity  than  the  original  stratified  material.  This  may  result  in 
upward  leakage  from  the  underlying  Pictured  Cliffs  Sandstone  which 
contains  water  of  a  much  greater  salinity  than  tlie  water  in  the 
Fruitland  formation  at  some  locations. 

b.  Possible  off site  reduction  of  well  yields,  lowering  of  water  levels, 
and  changes  in  water  quality  in  wells  tapping  the  Quaternary  alluvium, 
Fruitland  formation,  and  Pictured  Cliffs  Sandstone. 

The  Palecntological  resources  sho//  that  there  are  six  documented 
fossil  sites  within  the  boundaries  of  Star  Lake  East  #1,  all  are  considered 
low  significance  except  locality  BUNi<l-77-898.  Due  to  the  fossiliferous  nature 
of  Kirtland/Fruitland  outcrops  in  this  tract  it  is  estimated  that  60 
IX)tentlally  significant  fossil  sites  would  be  destroyed  during  mining 
operations.  The  estimated  fossil  localities  disturbed  in  the  first  year  would 
be  10.  The  total  acreage  figure  will  be  2,1U0.  V/hile  the  estimated  total 
number  of  fossil  localities  disturted  would  be  248. 
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Impacts  to  tl-ie  ranf^e  resources  would  involve  the  loss  of  2lU 
AUM's/year  of  native  forage. 

Recreational  impacts  show  that  the  Continental  Divide  passes  through 
this  tract.  Mining  and  associated  surface  facilities  could  have  an  aesthetic 
impact  upon  the  Continental  Divide  National  Scenic  Trail  if  it  is  routeci 
through  here. 

This  tract  is  in  a  visual  resource  Class  III  management  area.  Surface 
mining  of  approximately  70  acres  per  year  would  not  meet  the  management 
objectives  for  this  classification. 

The  cultural  resource  Impacts  show  that  three  sites  liave  been  recorded 
in  this  tract.  It  is  estimated  that  there  may  be  between  17  and  35  additional 
sites. 

The  American  Indian  impacts  include  11  known  Navajo  dv/ellings: 

a.  Six  homes  on  the  rMl/MNWl/4,  Section  35  T.  20  ri.,  R.  5  W.,  all  on 
Indian  allotted  land.  Land  owners  are  not  known  and  no  consultation 
on  this  newly  added  portion. 

b.  T^o  homes  on  the  NVJlA,  Section  3^,  T.  20  N.,  R.  5  W.,  on  public  land 
proposed  for  Navajo  Land  Exchange. 

c.  One  horiB  on  SE  corner  of  SEl/4,  Section  33,  T.  20  N.,  R.  5  W.,  on 
public  land. 

d.  Two  homes  on  the  NEl/4,  Section  5,  T.  19  N.,  R.  5  V/.,  on   public  land. 


BISTI  n   TRACT 

rUXl'^D  OV/r-JERSHIP  -  SURx^ACE  MINE  } 

The  Bisti  fil   Tract,  approximately  3,5^0  acres  in  size,  is  located  35  i 

miles  southeast  of  Parmington,  New  Mexico.  Of  the  total  3,560  acres  for  land  , 

surface  2,840  acres  are  unleased  Federal,  320  acres  are  State  and  400  acres  | 

are  private.  The  acreages  for  the  coal  reserves  are  3,560  acres  unleased  \ 

Federal.  I 


The  tract  contains  mineable  reserves  of  unleased  Federal  at  150.0 
million  tons  with  the  tract  total  of  150  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  127  million  tons  with  the  tract  total  1 

of  127  million  tons.  The  expected  production  rate  would  be  3.2  million  tons 
])ec  year  for  a  projected  mine  life  of  42  years.  Total  expected  revenue  fran 
federal  coal  within  the  tract  is  $2.54  billion  with  an  expected  federal  i 

royalty  value  of  $318  million  for  the  life  of  the  mine.   Approximately  89  i 

surface  acres  would  be  disturbed  annually  for  unleased  Federal  coal.  Surface 
disturbance  over  the  life  of  the  mine  would  total  3,560  acres  for  unleased  ^ 

Federal  Coal.  i' 
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Approxitnately  240  employees  would  be  needed  to  mine  the  reserves.  The 
minlnp;  activities  would  require  approxiiTHtely  200  acre  feet/year  of  water  from 
deep  wells  for  reclamation  and  dust  control. 

Impacts  to  pround  water  would  result  from  destruction  of  the 
stratified  nature  of  the  Fruitland  formation  overburden  and  layers  above  the 
Pictured  Cliff  Sandstone.  These  would  be  replaced  with  crumbled  shale  and 
sandstone  rubble  of  a  j^^reater  porosity.  This  may  result  in  upward  leakage 
fran  the  underlying  Pictured  Cliffs  Sandstone  which  contains  v>fater  of  a 
much  greater  salinity.  There  is  also  a  possibility  of  a  lowering  of  water 
levels  in  wells  tapping  the  sane  aquifers  in  the  vicinity  of  the  tract. 

Paleontological  resources  would  be  iinp^acted  by  the  disturbance  of  an 
estimated  290  fossil  localities. 

Five  cultural  resource  sites  and  U3  predicted  sites  would  be  destroyed 
by  mining  activities. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing;  soil  characteristics  and  possible  loss  or  destnjction 
of  suitable  soils  which  may  occur  durini;  CA'.arburden  removal,  stockpiling  and 
reclamation. 

Three  grazing  allotnents  would  be  impacted  by  mining  operations. 
Surface  disturbance  would  cause  a  loss  of  377  AU'Ts/year  of  native  forage  over 
the  life  of  the  mine.  Livestock  improvements  that  would  be  impacted 
(destroyed)  during  mining  operations  Include  1  water  well  and  3   reservoirs. 


BISTI   #2  TRACT 
fflXtl)  OVWERSHIP  -  SURFACE  ^ttlJE 

The  Bisti  .^2  Tract,  approximately  1,130  acres  in  size,  is  located  30 
miles  south  of  Farmirigton,  New  Mexico.  Of  the  total  1,130  acres  for  land 
surface  390  acres  are  unleased  Federal,  and  7^0  acres  are  private.  The 
acreages  for  the  coal  reserves  are  1,130  acres  unleased  Federal. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  6U 
million  tons  with  the  tract  total  of  64  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  i^ederal  is  54  million  tons  with  the  tract  total 
of  54  million  tons.  The  exj^ected  production  rate  would  be  82  million  tons  per 
year  for  a  projected  mine  life  of  3^  years.  Total  expected  revenue  from 
federal  coal  within  the  tract  is  $1.1  billion  \>ath  an  expected  federal  royalty 
value  of  $137.5  million  for  the  life  of  the  mine.  Approximately  82  surface 
acres  would  be  disturbed  annually  for  unleased  Federal  coal.  Surface 
disturbance  over  the  life  of  the  inine  would  total  1,130  acres  for  unleased 
Federal  Coal. 

Approximately  115  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  20  acre  feet/year  of  water  from 
deep  wells  for  reclajnation  and  rJust  control. 
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Impacts  to  p;round  water  would  result  fr-an  destruction  of  the 
stratified  nature  of  the  Fruitland  fomatlon  overburden  and  all  confiniri[^ 
layers  above  the  Pictured  Cliffs  Sandstone.  These  would  be  replaced  with 
crumbleci  shale  and  sandstone  rubble  of  a  greater  porosity.  This  nay  result  in 
upward  leakage  from  the  underlying  Pictured  Cliffs  Sandstone  which  contains 
water  of  a  much  f^reater  salinity.  There  is  also  a  possibility  of  a  lovjering 
of  the  water  level  in  wells  tappinp;  the  srune  aquifers  in  the  vicinity  of  the 
tract.  There  would  be  less  runoff  locally  to  alluvial  channels  downstream  and 
]X)ssibly  less  recharp;e  to  ground  water  in  the  alluvium.  Disturbance  would 
include  B?  acres  of  the  Hunter  V/ash  floo(iplain. 

Another  significant  impact  to  resources  is  the  disturbance  of  11 
fossil  localities  per  year  totaling  274  for  the  life  of  the  mine. 

Solitude  and  naturalness  in  the  Bisti  and  Ah-shi-sle-pah  \lSk  would  be 
disrupted  by  sights  and  sounds  associated  with  the  adjacent  surface  fnining. 
Scenic  badlands  adjacent  to  the  V/SA's  would  be  destroyed  by  mining. 

Eight  recorded  archaeological  sites  and  12  predicted  sites  v;ould  be 
destroyed.  Two  buildings  are  located  on  the  tract. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destr^lction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling  and 
reclamation. 

One  grazing  allotment  would  be  imp)acted  by  mining*,  operations.  Surface 
disturbance  would  cause  a  loss  of  319  AUM's/year  of  native  forage  over  the 
life  of  the  mine. 


CATALPA  CAmon   TRACT 

r>nxED  ov/riEi-iSiiip  -  surface  '-lEije 

The  Catalpa  Canyon  Tract,  approximately  1,040  acres  in  size,  is 
located  2  to  3  miles  southeast  of  Gallup,  i\'ew  Mexico.  The  total  1,040  acres 
of  land  surface  are  private.  The  acreages  for  the  coal  reserves  are  120 
acres  unleased  Federal  and  920  acres  for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  .4  million 
tons  with  the  tract  total  of  8.4  million  tons.  T>ie  recoverable  reserves 
tonnage  of  unleased  Federal  is  .34  million  tons  with  the  tract  total  of  7.34 
million  tons.  The  expected  production  rate  would  be  2.5  million  tons  per  year 
for  a  projected  mine  life  of  5  years.  Total  expected  revenue  from  federal 
coal  within  the  tract  is  $6.8  million  with  an  expected  federal  royalty  value 
of  $.85  million  for  the  life  of  the  mine.  Approximately  40  surface  acres 
would  be  disturbed  annually  for  unleased  Federal  coal.  Surface  disturbance 
over  the  life  of  the  mine  would  total  121  acres. 

Approximately  8  employees  would  be  needeci  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  35  acre  feet/year  of  venter  fran 
deep  \>/ells  for  reclamation  and  dust  control. 


A-28 


Impacts  to  ground  \vater  would  result  from  destruction  of  the 
stratified  nature  of  Dllco  Coal  Member  of  the  Crevasse  Canyon  formation 
overburden  and  the  confining  layers  above  Gallup  Sandstone.  Replacanent  of 
these  fomations  with  crumbled  shale  and  rubble  of  a  greater  porosity  would 
result  in  downward  leakage  of  v^/ater  fran  the  overlying  Crevasse  Canyon 
fornation.  This  water  is  of  a  greater  salinity  than  water  at  this  location  in 
the  Gallup  Sandstone.  There  is  a  possibility  of  lowering  water  tables  and 
water  quality  in  wells  tapping  the  same  aquifers  in  the  vicinity  of  the  tract. 
One  existing  water  well  within  the  tract  would  be  destroyed.  There  would  be 
less  runoff  locally  to  alluvial  channels  downstream  and  possibly  less  recharge 
to  ground  water  in  the  alluvium. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling  and 
reclamation. 

A  sensitive  state  plant  specie.  Astragalus  wingtagus,  would  be 
impacted  by  mining  the  tract.  A  more  intense  survey  would  be  necessary  to 
locate  all  specific  habitat  areas  within  the  tract. 

Two  grazing  allotments  would  be  impacted  by  mining  operations. 
Surface  disturbance  would  cause  a  loss  of  18  AUM's/year  of  native  forage  over 
the  life  of  the  mine. 


SU^roANCE  TRACT 
MIXED  OWERSHIP  -  SUTiPACE  mUE 

The  Sundance  Tract,  approximately  920  acres  in  size,  is  located  5 
miles  southeast  of  Gallup,  New  riexico.  The  total  920  acres  for  land  surface 
are  private.  The  acreages  for  the  coal  reserves  are  720  acres  unleased 
Federal  and  200  acres  for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  4.0 
millioi  tons  with  the  tract  total  of  5.0  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  3.0  million  tons  with  the  tract  total 
of  4.0  million  tons.  The  expected  production  rate  would  be  200,000  million 
tons  per  year  for  a  projected  mine  life  of  22  years.  Total  expected  revenue 
frcm  federal  coal  within  the  tract  is  $62  million  with  an  expected  federal 
royalty  value  of  $7.75  million  for  the  life  of  the  mine.  Approximately  23 
surface  acres  would  be  disturbed  annually.  Surface  disturbance  over  the  life 
of  the  mine  would  total  458  acres. 

Approximately  15  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approxiirately  15  acre  feet/year  of  water  from 
deep  v/ells  for  reclamation  and  dust  control. 

Impacts  to  ground  water  would  result  from  destruction  of  the 
stratified  nature  of  the  Dilco  Coal  Member  of  the  Crevasse  Canyon  foniRtion 
overburden  and  the  confining  layers  above  the  Gallup  Sandstone.  F^eplacement 
of  these  formations  with  crumbled  shale  and  rubble  of  a  greater  porosity  would 
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result  in  dovmward  leakage  of  water  from  the  overlying  Crevasse  Canyon 
formation.  This  water  is  of  a  t^reater  salinity  than  water  at  this  location  in 
the  Gallup  Sandstone.  There  is  a  possibility  of  lov/ering  water  tables  and 
water  quality  in  wells  tapping  the  sariie  aquifers  in  the  vicinity  of  the  tract. 
There  would  be  less  runoff  locally  to  alluvial  channels  dov/nstreain  and 
possibly  less  rechar,'^?  to  ground  water  in  the  alluvium. 

Another  significant  impact  to  resources  is  the  destruction  of  17  known 
archaeological  sites  and  approximately  6  praJicted  sites.  Seven  occupieci 
dwellings  are  scattered  throughout  the  tract. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling  and 
reclamation. 

One  grazing  allotment  would  be  imp)acted  by  miniiii;  operations.  Surface 
disturbance  would  cause  a  loss  of  5^)  AUM's/year  of  native  forage  over  the  life 
of  the  mine.  Livestock  improvements  thiat  would  be  i/ripacted  (destroyed)  during 
mininjr;  operations  inclucie  1  v\rater  well  and  1.5  miles  of  fence. 


SATlSOri  UK",  if2  ThAGT 
niXED  OVjrJERSIlIP  -  SUiiPACR  .'ffiJE 

Tlie  Samson  Lake  #2  Tract,  approxirrately  2,U40  acres  in  size,  is 
located  9  miles  northwest  of  Gallup,  Hew  Mexico.  Of  the  total  P,4'tO  acres  for 
land  surface  3^0  acres  are  unleased  Federal  anti  1,280  acres  are  {)rivate.  The 
acreages  for  the  coal  reserves  are  ?,040  acres  unleased  Federal  and  ^00  acres 
for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  11.0 
million  t-ons  vdth  the  tract  total  of  39.0  million  tons.  I'he  recoverable 
reserves  tonnage  of  unleased  Federal  is  9.0  million  tons  with  the  tract  total 
of  9.37  million  tons.  The  exj-^cted  production  rate  would  be  1.6  million  tons 
per  year  for  a  projected  mine  life  of  29  years.  Total  expected  revenue  fraa 
federal  coal  ivithln  the  tract  is  $213.4  million  with  an  expected  federal 
royalty  value  of  $26.68  million  for  the  life  of  the  mine.  Approximately  7 
surface  acres  vvould  be  disturbed  annually.  Surface  disturbance  over  the  life 
of  tiTe  mine  would  total  140  acres. 

Approximately  40  employees  would  be  needed  to  mine  the  reser'ves.  The 
mining  activities  woul(i  require  approximately  50  acre  feet/year  from  deep 
wells  for  reclanvition  and  dust  control. 

If  good  operational  procedures  such  as  reduced  vehicle  speeds  and  dust 
controls  are  oracticed  by  mine  operators,  the  esti/nated  rraxlmum  off-site, 
total  siaspended  particulates  (TSP)  woulci  be  20  micro  grams  per  cubic  meter 
(ug/m-j).  'The  backgramd  air  Quality  in  the  area  is  estifoated  at  30  uf^rrp. 
This  would  give  a  total  of  approximately  50  ug/m3.  The  air  quality  could 
exceed  the  annual  New  Mexico  standard  if  good  operational  procedures  are  not 
instituted. 
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Impacts  to  grcund  water  would  result  from  destruction  of  the 
stratified  nature  of  the  Dilco  Coal  *^1ember  of  the  Crevasse  Canyon  formation 
overburden  and  the  confining  layers  above  the  Gallup  Sandstone.  Replacement 
of  these  formations  with  cnimbled  shale  and  rubble  of  a  greater  porosity 
would  result  in  downward  leakage  of  water  from  the  overlying  Crevasse  Canyon 
formation.  This  water  is  of  a  greater  salinity  than  v;ater  at  this  location  in 
the  Gallup  Sandstone.  There  is  a  possibility  of  lov;ering  water  tables  and 
\7ater  auality  on  wells  tapping  the  same  aquifers  in  the  vicinity  of  the  tract. 
One  existing  water  well  within  tl'iC  tract  would  be  destroyed.  Runoff  locally 
to  alluvial  channels  downstream  would  be  reduced  and  there  would  be  less 
recharge  to  ground  water  in  the  alluvium. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling,  and 
reclamation. 

One  cultural  site  and  between  16  and  73  predicted  sites  would  be 
destroyed  by  surface  mining.  Fifteen  Navajo  dwellings  are  scattered 
throughout  the  tract. 

Two  grazing  allotments  would  be  impacted  by  minin^^  operations. 
Surface  disturbance  would  cause  a  loss  of  19  AUM's/year  of  native  forge  over 
the  life  of  the  mine. 


LA  PLATA  ni   TRACT 
rffiC}'!)  OV/IiERSHIP  -  SURFACE  mw, 

The  La  Plata  #3  Tract,  approximately  240  acres  in  size,  is  located  20 
miles  north  of  Farmington,  New  Mexico.  Of  the  total  240  acres  for  land 
surface  l60  acres  are  unleased  Federal,  40  acres  are  State  and  40  acres  are 
private.  The  acreages  for  the  coal  reserves  are  200  acres  unleased  Federal 
and  40  acres  for  State. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  2.0 
million  tons  with  the  tract  total  of  5.0  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  2.0  million  tons  with  the  tract  total 
of  4.0  million  tons.  The  expected  production  rate  would  be  0.4  million  tons 
per  year  for  a  projected  mine  life  of  12  years.  Total  expected  revenue  from 
federal  coal  within  the  tract  is  $40  million  with  an  expected  federal  royalty 
value  of  $5  million  for  the  life  of  the  mine.  Approximately  l6  surface  acres 
would  be  disturbed  annually.   Surface  disturbance  over  the  life  of  the  mine 

would  total  l60  acres. 

Approximately  31  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  100  acre  feet/year  of  water  from 
deep  v;ells  for  reclamation  and  dust  control. 

Impacts  to  ground  water  would  result  fran  destr^lCtion  of  the 
stratified  nature  of  the  Fniitland  fonration  overburden  and  all  confining 
layers  above  the  Pictured  Cliff  Sandstone.  Tnese  would  be  replaced  with 
crumbled  shale  and  sandstone  rubble  of  a  greater  porosity.  This  may  result  in 
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upward  leakage  from  the  underlying  Pictured  Cliffs  Sandstone  which  contains 
water  of  a  much  greater  salinity.  There  is  also  a  possibility  of  a  lowering 
of  water  levels  in  wells  tapping  the  saine  aquifers  in  the  vicinity  of  the 
tract.  There  would  be  less  runoff  locally  to  alluvial  channels  downstream  and 
possibly  less  recharge  to  ground  water  in  the  alluvium. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  chatnging  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling  and 
reclaination. 

Approximately  100  acres  of  the  tract  are  used  by  wintering  mule  deer 
and  elk  from  December  1  through  r-larch  31.  Mining  would  result  in  forced 
movements  of  wintering  wildlife  due  to  stress. 

Three  archaeological  sites  would  be  destroyed  by  mining  activities. 
Other  sites  could  exist  since  less  than  U^  of  the  tract  has  been  inventoried. 

One  grazing  allotment  would  be  impacted  by  mining  operations.  Surface 
disturbance  would  cause  a  loss  of  21  AUI^'s/year  of  native  forage  over  the  life 
of  the  mine. 


LA  PLATA  #4  TRACT 
MIX1<D  OWNERSHIP  -  UNDEHGROWJD  MINE 

The  La  Plata  ff^  Tract,  approximately  600  acres  in  size,  is  located  15 
miles  north  of  Parmington,  New  Mexico.  Of  the  total  600  acres  for  land 
surface  240  acres  are  unleased  Federal  and  360  acres  are  private.  The 
acreages  for  the  coal  reserves  are  600  acres  unleased  Federal. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  20  million 
tons  with  the  tract  total  of  20  million  tons.  The  recoverable  reserves 
tonnage  of  unleased  Federal  is  10  million  tons  with  the  tract  total  of  10 
million  tons.  The  expected  production  rate  would  be  .50  million  tons  per  year 
for  a  projected  mine  life  of  23  years.  Total  expected  revenue  fran  federal 
coal  within  the  tract  is  $252.2  million  \'dth  an  ex{)ected  federal  royalty  value 
of  $20.2  million  for  the  life  of  the  mine.  A  maximum  of  80  surface  acres 
would  be  disturbed  over  the  life  of  the  underground  mine  for  placement  of  the 
related  surface  facilities. 

Approximately  125  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  MO  acre  feet/year  of  water  fran 
deep  wells  for  mining  operations. 

Impacts  to  ground  water  would  result  fran  subsidence  disrupting 
overlying  bedrock  aquifers  in  the  Fruitland  formation.  Fracturing  would  cause 
contamination  of  aquifers  in  the  alluvial  and  Fruitland  formations.  Water 
utilized  in  the  mining  operation  would  cause  a  lowering  of  water  levels  in 
wells  tapping  the  same  aquifers.  Water  seepage  from  the  Pictured  Cliffs 
Sandstone  into  the  mine  could  affect  yield  and  water  level  in  a  water  well 
located  west  of  the  tract. 
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A  Federal  Threatened  or  Endangered  Plant  species  habitat,  Castillija 
chromosa ,  could  be  impacted  by  placement  of  surface  facilities.  A  more 
intense  survey  would  be  necessary  to  locate  all  specific  habitat  areas  within 
the  tract. 

Five  archaeological  sites  could  be  daniaged  or  destroyed  by  mine 
subsidence.  The  largest  site  (LA  5605)  is  an  Anasazi  site  with  at  least  six 
roan  blocks,  approxinately  500  feet  x  3,500  feet. 

Two  grazing  allotments  would  be  impacted  by  mining  operations. 
Surface  disturbance  would  cause  a  loss  of  A  AWTs/year  of  native  forage  over 
the  life  of  the  mine.  One  livestock  reservoir  could  be  impacted  by  placement 
of  surface  facilities  or  subsidence. 


STAR  LAKE  EAST  #2  (LC)  TRACT 
raXED  0V;MERSH1P  -  UrJEERGROU^Jl)  IlIlNfE 

The  Star  Lake  East  #2  (LC)  Tract,  approximately  1,760  acres  in  size, 
is  located  85  miles  south  of  Pannington,  New  Mexico.  Of  the  total  1,760  acres 
for  land  surface  1,600  acres  are  unleased  Federal  and  16 0  acres  are  private. 
The  acreages  for  the  coal  reserves  are  1,760  acres  unleased  Federal. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  64.0 
million  tons  \^d.th  the  tract  total  of  64.0  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  21  million  tons  with  the  tract  total 
of  21  million  tons.  The  expected  production  rate  would  be  1.0  million  tons  }per 
year  for  a  projected  mine  life  of  24  years.  Total  expected  revenue  from 
federal  coal  within  the  tract  is  $517.5  million  with  an  expected  federal 
royalty  value  of  $41.4  million  for  the  life  of  the  mine.  A  maximum  of  80 
surface  acres  would  be  disturbed  over  the  life  of  the  underground  mine  for 
placement  of  the  related  surface  facilities. 

Approximately  250  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  ra^uire  approximately  23  acre  feet/year  of  water  from 
deep  wells  for  mining  operations. 

Mine  subsidence  would  fracture  overlying  bedrock  aquifers  in  the 
Fruitland  and  Ojo  Alamo  Sandstone  formations.  This  would  reduce  well  yields, 
water  levels,  and  possibly  water  quality  of  wells  located  in  the  vicinity  of 
tte  tract. 

One  dwelling  is  located  within  the  tract.  An  area  considered  by 
Navajo  Indians  to  be  sacred  is  located  within  the  tract,  but  no  definite 
boundaries  have  been  established.  Placement  of  surface  facilities  would 
impact  the  sacred  area. 

Between  15  and  31  archaeological  sites  have  been  predicted  within  the 
tract.  These  sites  could  be  damaged  or  destroyed  by  placement  of  surface 
facilities. 
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Sights  and  sounds  associated  v-zith  the  rrdning  operation  could  disrupt 
the  aesthetics  along  the  Continental  Divide  national  Scenic  Trail. 

One  grazing  allotment  would  be  impacted  by  mining  operations.  Surface 
disturbance  would  cause  a  loss  of  7  AUITs/year  of  native  fora,'7;e  over  the  life 
of  the  mine. 


CHOV/riPOItIT  NORTHEAST  TRACT 
MIXED  OV/^FJ^.Si^P  -  SUF-iPACE  ICNF. 

The  Crownpoint  Northeast  Tract,  approximately  8,800  acres  in  size,  is 
located  5  miles  northeast  of  Crownpoint,  New  Mexico.  Of  the  total  8,800  acres 
for  land  surface  560  acres  are  unleased  Federal,  520  acres  are  State,  4,5GO 
acres  are  private,  and  3,l60  acres  are  withdrawn  by  Public  Land  Order  2198  for 
Indian  use.  The  acreages  for  the  coal  reserves  are  8,280  acres  unleased 
Federal,   and  520  acres  for  State. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  150.0 
millicn  tons  with  the  tract  total  of  150.0  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  9'*.0  million  t/ms  with  the  tract  total 
of  9^.0  million  tons.  The  expected  production  rate  would  be  2.4  million  tons 
per  year  for  a  projected  mine  life  of  41  years.  Total  expected  revenue  from 
federal  coal  within  the  tract  is  $1.88  billion  with  an  expected  federcil 
royalty  value  of  $235  million  for  the  life  of  the  mine.  Approximately  206 
surface  acres  would  be  disturbed  annually.  Surface  disturbance  over  the  life 
of  the  mine  would  total  8,238  acres. 

Approximately  285  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  125  acre  feet/year  of  water  fraa 
deep  wells  for  reclamation  and  dust  control. 

Air  quality  would  be  imp)acted  by  an  increase  in  total  sus{)ended 
particulates  (TSP)  of  29  micro  grains  per  cubic  meter  (ug/m3).  Pack^^round 
air  quality  in  the  area  is  estimated  at  30  ug/m3.  This  would  result  in  a 
total  of  59  ui-s/m3,  with  the  the  annual  New  'lexico  standard  being  GO  ug/3. 

Impacts  to  ground  water  would  result  fror,  the  destructicn  of  the 
stratified  nature  of  the  Menefee  formation  and  all  confining  layers  above  the 
Point  Lookout  Sandstone.  These  would  be  replaced  by  crumbled  shale  and 
sandstone  rubble  of  a  greater  porosity.  This  may  r'esult  in  upward  leakage  of 
water  fraa  the  underlying  Point  Lookout  Sandstone  causing  a  greater  salinity 
in  water  of  the  Menefee  formation.  There  is  a  possibility  of  a  lowerin^^  v;ater 
levels,  well  yields,  and  changes  in  water  quality  in  wells  tapping  these 
formations. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contajTiination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling,  and 
reclamation. 
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Paleontological  resources  would  be  Impacted  by  the  destruction  of 
three  significant  fosssil  sites. 

There  are  37  dwellings  scattered  throughout  the  tract. 

No  known  sites  have  been  found.  However  predictions  of  approximately 
110  sites  have  been  projected  from  inventories  conducted  adjacent  to  the 
tract.     These  sites  would  be  destroyed  by  mining. 

One  grazing  allotment  would  be  impacted  by  mining  operations.  Surface 
disturbance  would  cause  a  loss  of  9^8  AUM's/year  of  native  forage  over  the 
life  of  the  mine.  Livestock  improvements  to  be  impacted  (destroyed)  during 
mining  operations  include  3  waterwells,  8,5  miles  of  water  pipelines,  and  3 
livestock  reservoirs. 


CROWMPOINT  EAST  TRACT 
MIXED  0\#rERSHIP  -  SURFACE  I^TINE 

The  Crownpoint  East  Tract,  approximately  10,640  acres  in  size,  is 
located  6  miles  east  of  Crownpoint,  New  Mexico.  Of  the  total  10,640  acres  for 
land  surface  160  acres  are  unleased  Federsil  and  5,620  acres  are  private,  and 
4,560  acres  are  withdrawn  by  Public  Land  Order  2198  for  Indian  use.  The 
acreages  for  the  coal  reserves  are  9,880  acres  unleased  Federal  and  760  acres 
for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  149.0 
million  tons  with  the  tract  total  of  278.0  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  124.0  million  tons  with  the  tract 
total  of  129.0  million  tons.  The  expected  production  rate  would  be  6.76 
million  tons  per  year  for  a  projected  mine  life  of  21  years.  Total  expected 
revenue  from  federal  coal  .lithin  the  tract  is  $2.47  billion  with  an  expected 
federal  royalty  value  of  $308  million  for  the  life  of  the  mine.  Approxi- 
mately 261  surface  acres  would  be  disturbed  annually.  Surface  disturbance 
over  the  life  of  the  mine  would  total  10,440  acres. 

Approximately  216  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  250  acre  feet/year  of  water  from 
deep  wells  for  reclamation  and  dust  control. 

Air  quality  would  be  impacted  by  an  increase  in  total  suspended 
particulates  (TSP)  of  46  micro  grams  per  cubic  meter  (ug/m3).  Background 
air  quality  in  the  area  is  estimated  at  30  ug/rn3.  This  would  result  in  a 
total  76  us/m3,  exceeding     the  annual  New  Mexico  standard  by  16  ug/m3. 

Impacts  to  ground  water  would  result  fran  the  destruction  of  the 
stratfied  nature  of  the  Menefee  forrnation  and  all  confining  layers  above  the 
Point  Lookout  Sandstone.  These  would  be  replaced  by  crumbled  shale  and 
sandstone  rubble  of  a  greater  porosity.  This  may  result  in  upward  leakage  of 
water  from  the  underlying  Point  Lookout  Sandstone  causing  a  greater  salinity 
in  water  of  the  Menefee  fonnation.  There  is  a  possibility  of  a  lowering  water 
levels,  well  yields,  and  changes  in  water  quality  in  wells  tapping  these 
formations. 
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Surface  disturbance  on  this  tract  woulci  increase  erosion,  soil 
contamination,  charing.np;  soils  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  nay  occur  during  overburden  removal,  stockpilinc,  and 
reclamation. 

Paleontolof^ical  resources  would  be  impacted  by  the  destruction  of 
three  recorded  fossil  sites  and  any  existing  potentially  important  sites. 

Sights  and  sounds  associated  v/ith  the  minin?^  operations  could  disrupt 
the  aesthetics  alon[^  the  Continental  Divide  National  Scenic  Trail. 

There  are  ?5  dwellin,p;s  scattered  througliout  the  tract.  These  dwell- 
inp;s  would  te  destroyed  by  minint:!;. 

One  pyazin^^  allotment  /ojld  be  impacted  by  ;;ilniri^^,  operations.  Sur- 
face disturbance  would  cause  a  loss  of  1,19*^  AU'l's/year  of  native  forpe  over 
the  life  of  the  mine.  Livestock  imprc;vements  to  be  impacted  (destroyed) 
during  mining  operations  include  1  waterwell,  19.5  Tiles  of  fence,  and  2 
livestock  reservoir: 


o  . 


CHia)  V/ASH  SOUTH  'Ti^ACT 

Mix^-n  a-nJEiiSHip  -  suiiFAcr.  riiME 

The  Chico  Vtesh  South  Tract,  approximately  12,190  acres  in  size,  is 
located  30  miles  Ilortheast  of  Grants,  :Jew  Mexico.  Of  the  total  12,190  acres 
for  land  surface  10,070  acres  are  unleascd  I^ederal,  AO  acres  are  State  <'ind 
2,080  acres  are  private.  The  acreages  for  the  coal  reserves  are  11,^70  acres 
unleased  Federal,  40  acres  for  State  and  'iPO  acres  for  private. 

The  tract  contains  i-^lneable  reserves  of  unleased  Federal  at  7U.0 
million  tons  with  the  tract  total  of  80  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  FecJeral  is  63.0  million  tons  vatri  the  tract  total 
of  71.0  million  tons.  The  exj^ected  production  rate  would  be  l.B  million  tons 
per  year  for  a  projected  mine  life  of  42  years.  Total  expected  revenue  fraa 
federal  coal  within  the  tract  is  $1.31  billion  vdth  an  expected  federal 
royalty  value  of  •! lG4  ndllion  for  the  life  of  the  mine.  Approximately  14P 
surface  acres  would  l^e  disturbed  annually.  Surface  disturbance  over  the  life 
of  the  mine  would  total  5,907  acres. 

Approximately  120  employees  v^rauld  be  needed  to  mine  the  reserves.  Thie 
mining  activities  v/ould  rec]uire  approximately  '100  acre  feet/year  of  water  fran 
deep  wells  for'  reclamation  and  ciust  control. 

Air  equality  would  be  imi:acted  by  an  increase  in  total  sus[-;ended 
particles  (TSP)  of  23  tricro  grams  per  cubic  irieter  {w/r3).  background  air 
quality  in  the  area  is  estimated  at  30  ug/m3.  This  -would  result  in  a  total 
of  53  ug/m3,   with  the  jinnual  'lew  'lexico  standarci  being  GO  ui'/rrS. 

Impacts  to  ground  water  would  result  fra^  destruction  of  the  'lenefee 
forration  (Cleary  Coal  ''ember)  overburden  and  confinin'';  layers  above  the  Point 
Lookout  Sandstone.     Leakage  of  r^oorer  quality  water  fran  the  overlying  "fenefef; 
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into  the  Point  Lockout  Sandstone  would  occur.  The  Point  Lookout  aquifer  is  of 
particular  significance  because  of  the  hi^  chemical  quality  of  water  and 
importance  as  a  major  aquifer  for  the  San  Juan  Basin.  One  BLr4  water  well  and 
one  private  well  located  within  the  tract  would  be  destroyed.  Two  BUA  wells 
tapping  the  Point  Lockout  Sandstone  and  one  RLr/!  well  tapping  the  Gallup 
Sandstone  aquifer  would  be  impacted  by  reducticn  of  well  yields,  lowering  of 
water  levels,  and  possible  changes  in  water  quality.  Eight  springs  within  the 
tract  would  be  destroyed  by  mining  since  water  originates  in  the  Cleary  Coal 
Member  of  the  Menefee  fonnation.  Two  of  these  springs,  OJo  Azabache  and  Coal 
Spring  have  been  declared  as  Public  Water  Reserves.  Arroyo  Chico  is  a 
perennial  stream  due  to  discharge  of  uranium  mine  water  from  the  San  Mateo 
area.  The  stream  flow  of  3  to  M  cubic  feet  per  second  would  be  difficult  to 
inpound  or  divert  and  erosion  would  increase  after  reclamation. 

An  interesting  historical  site,  Azabache  Station,  that  provides 
historical  sightseeing  opportunities  would  be  destroyed  by  mining  operations. 
Four  archaeological  sites  that  have  been  recorded  within  the  tract  would  be 
destroyed. 

Surface  disturbance  ai  this  tract  would  increase  erosion,  soil 
contaimination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling,  and 
reclamation. 

One  grazing  allotment  would  be  impacted  by  mining  operation.  Surface 
disturbance  would  cause  a  loss  of  925  AUIVs/year  of  native  forage  over  the 
life  of  the  mine.  Livestock  improvements  to  be  impacted  (destroyed)  during 
mining  operations  include  three  waterwells,  10.5  miles  of  fence,  and  five 
livestock  reservoirs. 


TA-HA-BAH  \CLL  TRACT 
MIXED  OWJERSHIP  -  UMEERGROWro  ^ttI^IE 

The  Ta-Ha-Bah  Well  Tract,  approximately  3,080  acres  in  size,  is 
located  6  miles  south  of  Gallup,  New  Mexico,  The  total  3,080  acres  for  land 
surface  are  private.  The  acreages  for  the  coal  reserves  are  3,080  acres 
unleased  Federal. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  23  million 
tons  with  the  tract  total  of  23  million  tons.  The  recoverable  reserves 
tonnage  of  unleased  Federal  is  12  million  tons  with  the  tract  total  of  12 
million  tons.  The  expected  production  rate  would  be  1.2  million  tons  per  year 
for  a  projected  mine  life  of  13  years.  Total  expected  revenue  from  federal 
coal  within  the  tract  is  $352.5  million  with  an  expected  federal  royalty  value 
of  $28.2  million  for  the  life  of  the  mine.  A  maximum  of  80  surface  acres 
would  be  disturbed  over  the  life  of  the  underground  mine  for  placement  of  the 
related  surface  facilities. 

Approximately  175  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  40  acre  feet  per  year  of  water 
fron  deep  wells  for  raining  operations. 
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Mine  subsidence  would  fracture  ovelying  bedrock  aquifers  In  the 
Crevasse  Canyon  formation.  This  vfould  reciuce  well  yields,  water  levels,  and 
possibly  v/ater  quality  of  wells  located  in  the  vicinity  of  the  tract.  T/zo 
knol/fl^  wells  exist  within  the  tract.  Mine  subsidence  and/or  dewatering  would 
affect  the  quantity  and  cjurtlity  of  water  available  to  these  and  other  wells  in 
the  vicinity. 

tlo  knovm  archaeolopical  sites  have  been  recorded  within  the  tract, 
however,  projections  of  inventories  conducted  near  the  tract  indicate 
approximately  6?  precUcted  sites  could  exist.  The  sites  could  be  destroyed  by 
placement  of  surface  facilities  or  fractured  by  mine  subsidence. 

There  are  21  d'/;ellin!2;s  scattered  throughout  the  tract.  "41ne 
subsidence  could  create  safety  hazards  and  damage  to  dwellings. 

Two  grazing  allotments  would  be  impacted  by  mining  operations. 
Surface  disturbance  would  cause  a  loss  of  9  AlT'Ts/year  of  native  forage  over 
the  life  of  tlie  mine. 


HOGBACK  Ti-;ACT 
''■nXED  Oi;fF,RSHIP  -  SIJI^FACE  IH:IR 

Tlie  Hogback  Tract,  approximately  1,760  acres  in  size,  is  located  4 
miles  southeast  of  Gallup,  Hew  Mexico.  Of  the  total  1,7^)0  acres  for  land 
surface  360  acres  are  unleased  Federal  and  1,^400  acres  are  private.  The 
acreages  for  the  coal  reserves  are  1,7^jO  acres  unleased  Federal. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  5.0 
million  tons  with  the  tract  total  of  5.0  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  U.O  million  tons  with  the  tract  total 
of  4.0  million  tons.  The  expected  production  rate  would  be  200,000  million 
tons  per  year  for  a  projected  mine  life  of  23  years.  Total  ex{)ected  revenue 
fran  federal  coal  within  the  tract  is  $R6  miliion  with  an  expected  federal 
royalty  value  of  $10.8  million  for  the  life  of  the  mine.  Approximately  A3 
surface  acres  would  be  disturbed  annually.  Surface  disturbamce  over  the  life 
of  the  mine  would  total  898  acres. 

Approximately  15  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  45  acre  feet/year  of  water  from 
deep  v;ells  for  reclamation  and  dust  control. 

Impacts  to  ground  water  would  result  from  destruction  of  the 
stratified  nature  of  the  Dilco  Coal  Member  of  the  Crevasse  Canyon  formation 
overburden  and  the  confining  layers  above  the  Gallup  Sandstone.  Iteplacement 
of  these  formations  with  crumbled  shale  and  rubble  of  a  greater  porosity  would 
result  in  downv/ard  leakage  of  water  from  the  overlying  Crevasse  Canyon 
formation.  Tliis  water  is  of  a  greater  salinity  than  water  at  this  location  in 
the  Gallup  Sandstone.  There  is  a  possibility  of  lowering-  water  tables  and 
water  quality  in  wells  tapping  the  same  aquifers  in  the  vicinity  of  the  tract. 
One  existing  water  well  within  the  tract  would  be  destroyed.  There  would  be 
less  runoff  locally  to  alluvial  channels  downstream  and  possibly  less  recharge 
to  ground  water  in  the  alluvium. 
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Surface  disturbance  on  this  tract  would  increase  erosion.  Soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  '^ich  may  occur  during  overburden  removal,  stockpiling  and 
reclanation. 

No  archeological  sites  are  known  to  have  been  recorded  in  the  tract; 
however,  approximately  39  sites  have  been  predicted  from  inventoried  conducted 
near  the  tract.  These  sites  would  be  destroyed  by  mining. 

A  federal  listed  Threatened  and  Endangered  plant  species,  Astragalas 
wingatus,  may  ocurr  within  the  tract  according  to  a  township  survey  of 
possible  occurrence.   If  present  his  specie  would  be  destroyed. 

Seventeen  dwellings  and  one  developed  trailer  park  are  located  within 
the  tract.  The  trailer  park  is  located  in  the  extrane  northwestern  portion  of 
the  tract  and  could  be  dropped  from  lease  consideration  without  affecting 
access  to  the  trailer  park.  Fourteen  of  the  17  homes  are  concentrated  in 
SWl/n  of  Section  19,  T.  15  N.,  R.  18  W.,  fJTTPM.  The  SWl/4  of  Section  19  is  the 
only  portion  of  Section  19  that  was  delineated  as  the  tract  and  could  possibly 
be  dropped  frcm  lease  consideration. 

Two  grazing  allotments  would  be  impacted  by  mining  operations. 
Surface  disturbance  would  cause  a  loss  of  107  AUM's/year  of  native  forage  over 
the  life  of  the  mine. 


TV«N  iiJTTES  TRACT 
IC":CED  OWNERSHIP  -  SURFACE  r<TINE 

The  Twin  Buttes  Tract,  approximately  8,800  acres  in  size,  is  located  6 
miles  southwest  of  Gallup,  New  Mexico.  Of  the  total  8,800  acres  for  land 
surface  320  acres  are  unleased  Federal  and  4,790  acres  are  private,  and  3,690 
acres  are  withdrawn  by  Public  T^and  Order  2198  for  Indian  Use.  The  acreages 
for  the  coal  reserves  are  8,640  acres  unleased  Federal  and  l60  acres  for 
private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  68.0 
million  tons  with  the  tract  total  of  68.0  million  tons.  The  recoverable 
reserves  tonnage  of  unleased  Federal  is  30.0  million  tons  with  the  tract  total 
of  30.0  million  tons.  The  expected  production  rate  would  be  1.4  million  tons 
per  year  for  a  projected  mine  life  of  22  years.  Total  expected  revenue  fran 
federal  coal  within  the  tract  is  $574  million  with  an  expected  federal  royalty 
value  of  $71.8  million  for  the  life  of  the  mine.  Approximately  250  surface 
acres  would  be  disturbed  annually.  Surface  disturbance  over  the  life  of  the 
mine  would  total  5,000  acres. 

Approximately  75  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  v/ould  require  approximately  165  acre  feet/year  of  water  from 
deep  veils  for  reclamation  and  dust  control. 

Air  quality  would  be  impacted  by  an  increase  in  total  suspended 
particulates  (TSP)  of  30  micro  grams  per  cubic  meter  (ug/m3).   Background 


A-39 


air   quality    in    the   area    is   estimated   at   30   ug/rriB.      This   v/ould    result    in   a 
total  of  60  us/m3   reaching  the  annual  FJew  'lexico  standard  of  60  u^'/nS. 

Impacts  to  ground  v;ater  would  result  from  destruction  of  the 
stratified  nature  of  the  Dilco  Coal  ''%mber  of  the  Crevasse  Canyon  formation 
overburden  and  the  confining  layers  above  the  Gallup  Sandstone.  Replacement 
of  these  formations  vdth  crumbled  shale  and  rubl)le  of  a  greater  porosity  v;ould 
result  in  downward  leakage  of  water  fran  the  overlying  Crevasse  Canyon 
formation.  This  water  is  of  a  greater  salinity  than  water  at  this  location  in 
the  Gallup  Sandstone.  There  is  a  possibility  of  lov/erin^;  water  tables  and 
water  quality  in  wells  tapping  the  sjime  ariuifers  in  the  vicinity  of  the  tract. 
Pour  existing  water  wells  within  the  tract  would  be  destroyed.  There  would  be 
less  runoff  locally  to  alluvial  channels  dcvmstream  and  possibly  less  recharge 
to  ground  water  in  the  alluvium. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling  and 
reclamation. 

There  are  19  recorded  fossil  localities  within  the  tract  with  a 
potential  for  discovery  of  important  material  discoveries   in  these  ex[X)sures. 

Mo  known  archaeological  sites  have  been  recorded;  however,  one 
petroglyph  site  exists  and  23^  archaeological  sites  have  been  preciicted  v/ithin 
the  tract.     These  sites  would  be  destroyed  by  mining. 

There  are  93  dwellinj^s  scattered  throuf^  out  this  tract.  These 
dvjellings  would  be  destroyed  by  mining  and  relocation  would  be  necessary. 

Two  igr'azing  allotments  would  be  impacted  by  mining  operations. 
Surface  disturbance  would  cause  a  loss  of  5B4  AUlTs/year  of  native  forage  over 
the  life  of  the  mine.  Livestock  improvements  that  would  be  impacted 
(destroyed)  during  mining  operations  include  1  water  well  and  2.5  miles  of 
water  pipeline. 


PlivIEHAVRTJ  TRACT 
raXHD  OV/tJSRSHIP  -  SURFACE  r  II I  IE 

The  Pinehaven  Tract,  approximately  20,400  acres  in  size,  is  located  18 
miles  south  of  Gallup,  New  Mexico.  Of  the  total  20,400  acres  for  land  surface 
1,120  acres  are  State  and  19,280  acres  are  private.  The  acreages  for  the  coal 
reserves  are  9,680  acres  unleased  Federal,  1,120  acres  for  State  and  9,600 
acres  for  private 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  7  million 
tons  with  the  tract  total  of  6  million  tons.  The  recoverable  reserves  tonnage 
of  unleased  Federal  is  6  million  tons  with  the  tract  total  of  6  million  tons. 
The  expected  production  rate  would  be  .29  million  tons  per  year  for  a 
projected  mine  life  of  23  years.  Total  expected  revenue  fran  federal  coal 
within   the   tract    is   $126   million   with   an  expected    federal    royalty    value    of 
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$15.75  million  for  the  life  of  the  inine.  Approximately  29  surface  acres  would 
be  disturbed  annually  for  unleased  Federal  coal.  Surface  disturbance  over  the 
life  of  the  mine  would  total  5^'H  acres  for  unleased  Fecieral  Coal. 

Approximately  24  employees  would  be  needed  to  mine  the  reserves.  The 
minii^  activities  would  require  approximately  35  acre  feet/year  of  water  from 
deep  wells  for  reclamation  and  tlist  control. 

Impacts  to  ground  water  would  result  fran  destruction  of  the 
stratified  nature  of  the  Dilco  Coal  Member  of  the  Crevasse  Canyon  formation 
overburden  and  the  confining  layers  above  the  Gallup  Sandstone.  Replacement 
of  these  fonnations  with  crumbled  shale  and  rubble  of  a  greater  porosity  woulcJ 
result  in  downward  leakage  of  ^vater  fran  the  overlyini^  Crevasse  Canyon 
formation.  This  water  is  of  a  greater  salinity  than  v;ater  at  this  location  in 
the  Gallup  Sandstone.  There  is  a  possibility  of  loweriq^  water  tables  and 
water  quality  in  wells  tapping  the  saiiie  ariuifers  in  the  vicinity  of  tlie  tract. 
Seven  existing  water  wells  within  the  tract  would  be  destroyed.  There  would 
be  less  runoff  locally  to  alluvial  channels  downstream  and  possibly  less 
recharge  to  groundv/ater  in  the  alluvium. 

Surface  disturbance  on  tnis  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling;  and 
reclaration. 

nineteen  recorded  archaeological  sites  and  191  predicted  sites  would 
be  destroyed  by  mining. 

There  are  107  dwellin&;s  located  within  the  tract.  Fifty  dv/ellings  are 
located  on  riavajo  Tribal  land  of  Section  16,  T.  13  N.,  R.  17  W.,  MriPM. 
Section  l6  is  located  in  the  extreme  northeastern  edge  of  the  tract,  with  only 
the  south  boundary  adjacent  to  the  remainder  of  the  tract.  If  this  section  is 
dropped  fran  lease  consideration,  nearly  50$  of  the  homes  within  this  tract 
would  not  be  relocated.  The  remaining  57  dwellings  are  scattered  throughout 
tl-ie  tract. 

One  grazing  allotment  woul(i  be  impacted  by  mining;  operations. 
Surface  disturbance  would  cause  a  loss  of  72  AUl-Ts/year  of  native  forge  over 
the  life  of  the  mine. 


BREAD  SPiaMGS  #1  TRACT 
MIXKn  OV,'riCi^S!IIP  -  SURFACF.  lUflF 

The  Bread  Spririf-s  .^1  Tract,  approximately  l,ll6  acres  in  size,  is 
located  7  miles  southeast  of  Gallup,  rJew  T'exico.  Of  the  total  l,ll6  acres  for 
land  surface  l60  acres  are  State  and  956  acres  are  private.  The  acreages  for 
the  coal  reserves  are  636  acres  unleased  Federal,  I60  acres  for  State  and  320 
acres  for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  1.0 
million    tons    with    the    tract    total    of    2.0    million    tons.       The    recoverable 
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reserves  tonnage  of  unleased  Federal  is  1.0  rnilllon  tons  with  the  tract  total 
of  2.0  million  tons.  The  expected  production  rate  would  be  .04  rnillion  tons 
per  year  for  a  projected  mine  life  of  21  years.  Total  expected  revenue  fran 
federal  coal  within  the  tract  is  $14  million  with  an  expected  federal  royalty 
value  of  $1,8  million  for  the  life  of  the  mine.  Approximately  5.9  surface 
acres  would  be  disturbed  annually.  Surface  disturbance  over  the  life  of  the 
mine  would  total  118  acres. 

Approximately  3  employees  would  be  neetled  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  20  acre  feet/year  of  water  from 
deep  wells  for  reclamation  and  dust  control. 

Impacts  to  ground  water  would  result  from  debtruction  of  the 
stratified  nature  of  the  Dilco  Coal  Member  of  the  Crevasse  Canycn  formation 
overburden  and  the  confining  layers  above  the  Gallup  Sandstone.  Replacement 
of  these  formations  with  crumbled  shale  and  rubble  of  a  greater  porosity  would 
result  in  downward  leakage  of  'water  fran  the  overlying  Crevasse  Canyon 
formation.  This  water  is  of  a  greater  salinity  than  water  at  this  location  in 
the  Gallup  Sandstone.  There  is  a  possibility  of  lowering  water  tables  and 
water  quality  in  wells  tapping  the  same  aquifers  in  the  vicinity  of  the  tract. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  durijig  overburden  retnoval,  stockpiling  and 
reclamation. 

No  paleontological  data  is  available  on  the  tract,  hov/ever,  surveys  on 
adjacent  lands  produced  over  30  fossil  sites.  Several  of  these  sites  are 
highly  significant  since  the  Crevasse  Canyon  fossils  are  rare  and  unstudied. 
Potentially  significant  fossils  would  be  destroyed  by  mining  this  tract. 

No  known  archaeological  sites  exist  withLn  the  tract,  however, 
approximately  l6  predicted  sites  would  be  destroyed  by  mining. 

There  are  17  dwellings  scattered  throughout  the  tract  that  would  have 
to  be  relocated. 

One  grazing  allotment  would  be  impacted  by  mining  operations.  Surface 
disturbance  would  cause  a  loss  of  19  AUM's/year  of  native  forage  over  the  life 
of  tlie  mine. 


BmvADSPmNGS  #2  TRACT 
MIXED  OMnTJ^SHIP  -  UNDERGROU^ro  l-IENE 

The  Bread  Springs  U2  Tract,  approximately  1,040  acres  in  size,  is 
located  7  rrlles  southeast  of  Gallup,  New  'texico.  The  total  1,040  acres  of 
land  surface  are  private.  The  acreages  for  the  coal  reserves  are  1,040  acres 
unleased  Federal. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  10  million 
tons    with    the    tract    total    of    12    million    tons.       The    recoverable    reserves 
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tonnage  of  unleased  Federal  Is  5  million  tons  with  the  tract  total  of  7 
million  tons.  The  expected  production  rate  would  be  .1^  million  tons  per  year 
for  a  projected  mine  life  of  50  years.  Total  expected  revenue  from  federal 
coal  ivithin  the  tract  is  $135  million  with  an  expected  federal  royalty  value 
of  $1.08  million  for  the  life  of  the  mine.  A  maximum  of  BO  surface  acres 
would  be  disturbed  over  the  life  of  the  underground  mine  for  placement  of  the 
related  surface  facilities. 

Approximately  27  mining  employees  would  be  needed  to  mine  the 
reserves.  The  mining  activities  would  require  approximately  30  acre  feet/year 
of  water  from  deep  wells  for  mining  operations. 

Impacts  to  ground  water  would  result  from  subsidence  fracturing 
overlying  bedrock  aquifers  in  the  Crevasse  Canyon  forrration.  Utilization  of 
water  for  mine  operations  and  formation  fracturing  could  reduce  water  yields, 
levels,  and  water  quality  in  wells  tapping  the  Crevasse  Canyon  aquifer. 

No  paleontological  data  is  available  on  the  tract,  however,  surveys  on 
adjacent  lands  produced  over  30  fossil  sites.  Several  of  these  sites  are 
highly  significant  since  the  Crevasse  Canyon  fossils  are  rare  and  unstudied. 
Potentially  significant  fossils  would  be  destroyed  by  mining  this  tract. 

No  known  archaeological  sites  exist  within  the  tract,  however, 
approximately  27  predicted  sites  would  be  destroyed  by  mining. 

One  grazing  allotment  would  be  impacted  by  mining  operations.  Surface 
disturbance  would  cause  a  loss  of  9  AUM's/year  of  native  forage  over  the  life 
of  the  mine. 


GATIEHOO  n   (LC)  THACT 
rOXED  OWNERSHIP  -  SURFACE  MINE 

The  Gamerco  #1  (LC)  Tract,  approximately  320  acres  in  size,  is  located 
9  miles  northwest  of  Gallup,  New  Pfexico.  Of  the  total  2,440  acres  for  land 
surface  320  acres  are  unleased  Federal  and  320  acres  are  private.  The 
acreages  for  the  coal  reserves  are  160  acres  unleased  Federal  and  160  acres 
for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  2.0 
million  tons  -with  the  tract  total  of  3.0  million  tons.  The  recoverable 
reserves  tonna^  of  unleased  Federal  is  3.0  million  tons  with  the  tract  total 
of  4,0  million  tons.  The  expected  production  rate  would  be  95,000  tons  per 
year  for  a  projected  mine  life  of  22  years.  Total  expected  revenue  from 
federal  coal  within  the  tract  is  $38  million  with  an  expected  federal  royalty 
value  of  $4.75  million  for  the  life  of  the  mine.  Approximately  4  surface 
acres  would  be  disturbed  annually.  Surface  disturbance  over  the  life  of  the 
mine  would  total  75  acres. 

Approximately  10  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  rec^uire  approximately  30  acre  feet/year  of  water  fran 
deep  wells  for  reclamation  and  dust  control. 
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Impacts  to  ground  water  would  result  frcm  destruction  of  the 
stratified  nature  of  the  Dilco  Coal  Member  of  the  Crevasse  Canyon  formation 
overburden  and  the  confining  layers  above  the  Gallup  Sandstone.  Replacement 
of  these  formations  with  crumbled  shale  and  rubble  of  a  greater  porosity  would 
result  In  downward  leakage  of  water  from  the  overlying  Crevasse  Canyon 
formation.  This  water  is  of  a  greater  salinity  than  water  at  this  location  in 
the  Gallup  Sandstone.  There  is  a  possibility  of  lowering  water  tables  and 
water  quality  in  wells  tapping  the  sajre  aquifers  in  the  vicinity  of  the  tract. 
There  would  be  less  runoff  locally  to  alluvial  channels  downstream  and 
possibly  less  recharge  to  ground  water  in  the  alluvium. 

Surface  disturbance  on  this  tract  would  increase  erosion,  soil 
contamination,  changing  soil  characteristics  and  possible  loss  or  destruction 
of  suitable  soils  which  may  occur  during  overburden  removal,  stockpiling  and 
reclamation. 

No  known  archaeological  sites  have  been  recorded,  but  13  predicted 
sites  would  be  destroyed  by  mining. 

Two  dwellings  are  located  within  the  tract  and  would  have  to  be 
relocated. 

Two  grazing  allotments  would  be  impacted  by  mining  operations. 
Surface  disturbance  would  cause  a  loss  of  13  AUI-Ts/year  of  native  forage  over 
the  life  of  the  mine. 


GA!CRCO  §2   (LC)  TRACT 
MIERSIilP  -  WDERGROUNT 

The  Gamerco  #2  (LC)  Tract,  approximately  4,M80  acres  in  size,  is 
located  9  miles  northwest  of  Gallup,  !Jew  Mexico.  Of  the  total  U,M80  acres  for 
land  surface  40  acres  are  unleased  Federal,  160  acres  are  State  and  4,280 
acres  are  private.  The  acreages  for  the  coal  reserves  are  2,120  acres  unleased 
Federal,  160  acres  for  State  and  2,200  acres  for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  17  million 
tons  with  the  tract  total  of  36  million  tons.  The  recoverable  reserves 
tonnage  of  unleased  Federal  is  8  million  tons  -^th  the  tract  total  of  17 
million  tons.  The  expected  production  rate  would  be  1.8  million  tons  per  year 
for  a  projected  mine  life  of  13  years.  Total  expected  revenue  fron  federal 
coal  within  the  tract  is  $415  millicn  with  an  expected  federal  royalty  value 
of  $33.2  million  for  the  life  of  the  mine.  A  maximum  of  80  surface  acres 
v/ould  be  disturbed  over  the  life  of  the  underground  mine  for  placement  of  the 
related  surface  facilities. 

Approximately  208  mining  employees  would  be  needed  to  mine  the 
reserves.  The  mining  activities  v;ould  require  approximately  60  acre  feet/year 
of  water  from  deep  wells  for  mining  operations. 

Impacts  to  ground  water  would  result  from  subsidence  fracturing  the 
Crevasse     Canyon    and    Menefee     forrrations.         V/ater    utilized     in     the     mining 
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operation  and   subsidence  would   cause    reduced   well  yields,    water   levels,    and 
water  quality  in  wells  tappin?^  the  Crevasse  Canyon  and  r4enefee  formations. 

Mo  archaeological  sites  are  known  to  have  been  recorded  in  the  tract, 
however,  between  17  and  76  sites  have  been  predicted  fran  inventories 
conducted  near  the  tract.     These  sites  would  be  destroyed  by  mining. 

Thirty  five  dwellings  are  located  within  the  tract  and  would  have  to 
be  relocated  tc:)  avoid  the  possibility  of  subsidence  damage. 

Two  grazing  allotments  would  be  impacted  by  mining  oj^erations. 
Surface  disturbance  would  cause  a  loss  of  9  AUl"'l '  s/year  of  native  forage  over 
the  life  of  the  mine. 


SATISOH  LAIE  #1   (LC)  TRACT 
r^IXED  OWJERSHIP  -  U^roERGROU^ro  MINE 

The  Samson  Lake  #1  (LC)  Tract,  approximately  5,600  acres  in  size,  is 
located  9  miles  east-northeast  of  Gallup,  New  Mexico.  Of  the  total  5,600 
acres  for  land  surface  680  acres  are  unleased  Federal,  80  acres  are  State  and 
■4,340  acres  are  private.  The  acreages  for  the  coal  reserves  are  4,080  acres 
unleased  Federal,  80  acres  for  State  and  1,440  acres  for  private. 

The  tract  contains  mineable  reserves  of  unleased  Federal  at  27  million 
tons  with  the  tract  total  of  35  million  tons.  The  recoverable  reserves 
tonnage  of  unleased  Federal  is  13  millicn  tons  with  the  tract  total  of  13 
million  tons.  The  expected  production  rate  would  be  700,000  tons  per  year  for 
a  projected  mine  life  of  23  years.  Total  expected  revenue  from  federal  coal 
within  the  tract  is  $350  million  with  an  expected  federal  royalty  value  of  $28 
million  for  the  life  of  the  mine.  A  maximum  of  80  surface  acres  would  be 
disturbed  over  the  life  of  the  underground  mine  for  placement  of  the  related 
surface  facilities. 

Approximately  175  employees  would  be  needed  to  mine  the  reserves.  The 
mining  activities  would  require  approximately  60  acre  feet/year  of  water  fran 
deep  wells  for  mining  operations. 

Impacts  to  ground  water  would  result  from  subsidence  fracturing  the 
Crevasse  Canyon  and  Menefee  formations.  V/ater  utilized  in  the  mining 
operation  and  subsidence  vrauld  cause  reduced  well  yields,  water  levels,  and 
water  quality  in  wells  tapping  the  Crevasse  Canyon  and  Menefee  formations. 
Three  known  wells  located  within  the  tract  are  completed  to  the  Gallup 
Sandstone  formation.  If  dewatering  of  the  mine  is  necessary,  the  yields  and 
v/ater  levels  of  these  wells  and  water  wells  outside  the  tract  would  be 
reduced . 

One  recorded  archaeological  site  and  up  to  147  predicted  sites  would 
be  destroyed  or  damaged  by  surface  facilities  or  subsidence. 

There  are  33  dwellings  that  would  have  to  be  relocated  to  avoid  safety 
hazards  or  damage  to  homes  due  to  subsidence. 
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One  grazing  allotment  would  be  iinf^cted  by  mining  operations.  Surface 
disturance  would  cause  a  loss  of  9  AUM's/year  of  native  forage  over  the  life 
of  the  nine. 
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APPErJDIX  A-2 

COAL  PROGRM^  II'lPLEr-EMTATIOri  TO  DATE 


The  following  narrative  summarizes  the  implementation  of  the  federal 
coal  program  in  the  San  Juan  River  Coal  Region  and  presents  the  history  and 
background  leading  to  the  publication  of  this  EIS. 

The  BUI  in  fJew  Mexico  has  developed  a  land  use  plan  that  identifies 
lands  acceptable  for  competitive  coal  leasing.  Coal-bearing  lands  of  high, 
moderate,  and  low  development  potential  were  examined  to  determine  their 
acceDtability.  Trade-offs  with  other  possible  uses  were  analyzed.  The  tracts 
analyzed  in  this  EIS  were  found  suitable  for  mining.  (Documentation  of  this 
land  use  planning  process  is  on  file  at  the  BLM's  Resource  Area  Office  in 
Fannington,  New  'lexico). 

The  surface  ov>nier  consultation  process  was  initiated  auring  the  BLM'  s 
land  use  planning.  Surface  owners  in  the  San  Juan  River  Region  were  consulted 
about  their  preference  for  coal  mining  on  or  adjacent  to  their  lands.  Tlie 
response  of  the  surface  a/ners  was  not  considered  binding  or  contractual. 
Prior  to  lease  sale,  industry  will  be  responsible  for  acquiring  formal  surface 
ovmer  consent  to  mine  tracts  with  private  surface  overlying  federal  coal. 

On  January  26,  19^1,  the  Department  of  Energy  (DOE)  established  its 
final  goals  for  national  and  regional  coal  production,  which  included  pro- 
jected goals  for  the  San  Juan  River  Regional  Coal  Production.  Two  public 
hearings  were  held  on  the  goals  projected  for  the  San  Juan  River  Region  in 
July  I9BI  during  an  Pl-day  public  comment  period.  These  goals  were  adopted  by 
the  Department  of  Interior  (DOI)  in  November  19BI. 

A  call  for  expression  of  leasing  interest  was  issued  by  the  RW  in 
September,  19^^1.  Ten  companies  filed  expressions  of  interest  on  approximately 
2.3  billion  tons,  0ns  company  withdrew  its  expression  of  interest  (900 
million  tons),  reducing  the  total  expression  of  interest  to  1.9  billion  tons. 
(Information  provided  by  industry  is  on  file  with  the  Rli'l  Albuquerque  District 
Office.) 

At  an  April  I9B2  meeting  the  team  considered  the  tract  profiles  along 
with  the  criteria  developed  at  the  :larch  meeting  and  independently  prepared 
federal  and  state  tract  ranking  reports.  Tne  RCT  rankeci  the  tracts  and 
selected  the  alternatives  by  tract  to  be  considered  in  the  EIS. 
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APPEMDIX  A-3 

TRACT  EELINSATIOr:,   .^PiKCTlUN ,   ANi)  f^ndMG 


The  expressions  of  industry  interest  (refer  to  Appendix  A-2)  and  other 
f5eolop;ic  and  mining;  infonnation  v/ere  used  by  the  Minerals  Management  Service 
(rflS)  to  delineate  50  tracts  for  potential  leasin.c^.  The  tract  delineation 
reports  include  Identification  of  the  coal  resources,  the  annual  production 
potential  of  each  tract,  the  degree  of  certainty  of  the  coal  data,  the  expected 
type  of  mining,  employment  required  to  develop  and  operate  the  tract,  acreage 
disturbed,  and  other  Information.  This  information  vvas  used  to  develop  a 
site-specific  analysis  by  the  RLM  to  assess  the  environmental,  social,  and 
economic  factors  pertinent  to  or  affected  by  development  of  each  tract.  (These 
analyses  are  available  for  review  at  the  Famington  Resource  Area  Office  of  the 
BUI.) 

Table  A-3-1  presents  the  factors  developed  by  the  RCT  for  track 
rankln):^.  Using  these  factors,  each  of  the  50  tracts  were  first  evaluated  by  a 
six-nember  team  of  BLM  employees  fran  the  Mew  Mexico  State  Office,  the 
Albuquerque  District  Office,  and  the  Fannington  Resource  Area  Office.  These 
tracts  were  also  evaluated  by  an  independent  I'l-member  tea;n  of  state  employees. 
Both  evaluations  were  based  on  geologic,  mineral,  and  engineering  Infomatlon 
from  the  tract  delineation  reports  and  major  Impacts  fran  the  site-specific 
analyses  for  each  tract.  This  Infonnation  v/as  provided  to  each  nernber  of  the 
ROT,   alot\g  with  maps  and  other  data  for  use  in  the  tract  ranking. 

On  April  20  and  21,  19B2,  the  RCT  met  to  review  the  state  and  federal 
staff  ranking  reccmrnendatlons.  Based  on  the  factors  listed  in  Table  A-3-1,  the 
RCT  ranked  the  tracts  and  made  a  determination  of  v/hlch  tracts  should  be  grouped 
t0f';et>ier,  arriving  at  four  different  leasing  levels.  These  leasing;  levels  have 
been  Incorporated  into  this  KIS  as  four  alternatives. 

The  relative  rank  of  the  tracts  is  portrayed  in  the  range  of 
alternatives.  The  lower  production  alternatives  contain  the  most  desirable 
tracts,  and  the  successively  higher  production  alternatives  add  the  less 
desirable  tracts. 

Of  the  original  50  tracts  delineate!,  39  were  carried  forward  for 
further  leasing  and  ranking.  The  sum/iary  ranking  for  each  tract  is  shown  in 
Table  /\-3-2.  Six  of  the  50  tracts  were  combined  to  make  three:  Blstl  #6  and  ffH 
became  Blstl  #6,  Crownpoint  Fast  (LC)  and  CrownjX)int  F;ast  (HC)  became  Crovfl^point 
East,  and  Samson  Lake  //2  (LC)  and  Samson  Lake  f!2  became  Samson  Lake  '/2.  Two 
tracts  were  recommended  as  public  body  tracts  ('Jageezi  and  Twin  Buttes),  and 
seven  tracts  were  delineated  by  M'lS  as  small  business  tracts  (Johj-ison  Trading 
Post,  Sundance,  Tah-ha-bah  VJell,  Hogback,  Pinehaven,  Bread  Springs  #1  and  Bread 
Springs  /r'2). 
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A  more  detailed  discussion  of  the  ranking  and  selection  processes  is 
contained  in  the  minutes  of  the  RGT  meetin^^s  held  on  April  20-21,  which  are 
available  at  the  BLM  Mew  ffexlco  State  Office  in  Santa  Fe. 


TABLF,  A-3-1 
THACT  IIAJnIKIMG  FACTORS 


Coal  Economics 


Matural  Environment 


Socioeconomics 


Coal  Quantity 
Coal  Quality 
Enerp^v  Production 

Potential 
Trans po ration 
Surface  Ownership 


Air  Quality 

Water  Quality 

Wildlife 

Reclamation  Potential 

Archaeolq^y 

Paleontology 

Historic  Properties 

Other  Unique  Resources 

Transportation 

Unsuitability  Criteria 


Public  Attitudes 
Revenue  Generation 
Lifestyle  and  Social 

Structure 
Community  and  Social 

Structure 
Unsuitability  Criteria 
Consistency  with  Other 

Plans  &  Policies 
Agricultural  Operations 
Relocation  of  Occupants 
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TABLE  A-3-2 

RANKIIIG  OP  COi\L  TFiACTS  B^J  T!iP:  SKI   JUAI'J  RIVER  1M5I0M 

NEW  MEXICO 


Tract 


Surxary 
Ranking 


Rationale 


La  Plata  fll 


La  Plata  /5'2 


La  Plata  #3 


La  Plata  ;/4 


Johnson  Trading 
Post 


nedium    Hif^i  quantity  and  quality  of  surface  inineable 

coal,  production  potential  moderate,  federal  sur- 
face, transportation  would  probably  be  by  truck, 
some  ijTipacts  to  air  quality,  'Midlife  (deer  winter 
range)  and  archaeology,  minimal  impact  to  water 
resources,  no  surface  occupants,  general  public 
attitude  is  good,  and  socioeconomic  impacts  are 
expected  to  be  minimal. 

Medium    High  quantity  and  Quality  of  underground  mineable 
coal,  producticai  potential  moderate,  federal 
surface,  transportation  would  probably  be  by 
truck,  some  impacts  to  archaeology,  no  surface 
occupants,  general  public  attitude  is  good,  and 
socioeconomic  impacts  are  expected  to  be  minimal. 

Mediun   Low  confidence  in  the  quantity  and  quality  of  the 
coal  resource  for  surface  mineable  coal,  poduction 
potential  is  low,  transportation  would  probably  be 
by  truck,  the  surface  i?  primarily  federal,  some 
impacts  to  archaeology,  air  quality,  wildlife 
(deer  winter  range),  minijiial  impact  to  water 
resources,  no  surface  occupants,  general  public 
attitude  is  good,  and  socioeconanic  imj:)acts  are 
expecteci  to  be  minimal. 

Medium    Low  confidence  in  the  quantity  and  quality  of  the 
coal  resource  for  underground  mineable  coal,  pro- 
duction potential  is  low,  tranportation  v/ould  pro- 
bably be  by  truck,  surface  is  primarily  private, 
so,me  impacts  to  archaeology  and  a  plant  of  high 
state  interest,  general  public  attitude  is  good, 
and  socioeconomic  impacts  are  expected  to  be 
minimal . 

Medium    Hocierate  quantity  and  cjuality  of  surface  mineable 
coal,  production  potential  moderate,  transporta- 
tion to  the  proposed  Star  Lake  railroad  would  be 
greater  than  five  miles,  surface  ownership  is  pri- 
marily federal  with  sane  private  ownership,  major 
impacts  to  air  quality  and  paleontology,  some 
impacts  to  wildlife,  archaeology,  and  historic 
resources,  minimal  impacts  would  occur  to  water, 
general  public  attitudes  are  favorable,  a  major 
impact  on  socioeconomics  would  likely  occur,  and 
families  do  occupy  an  area  of  this  tract. 
Portions  of  this  tract  may  need  to  be  dropped  in 
the  areas  of  wildlife  and  occupant  conflicts. 
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TABLF,  A-3-2  (cont'd) 


Tract 


Sumnary 
Ranking 


Rationale 


Star  Lake  East  ffl       I'ledium 


Star  Lake  East 
(LC) 


Medium 


Star  Lake  Vfest  M2      Medium 


Kimbeto  ^1 


Medium 


Hip;h  quantity  and  quality  of  surface  mineable 
coal,  production  potential  is  moderate,  transjx)r- 
tation  to  the  Proposed  Star  Lake  railroad  is 
greater  than  five  miles,  surface  ownership  is 
mixed  but  is  primarily  federal,  major  impacts  to 
air  quality  and  paleontology,  some  impacts  to 
water  resources,  archaeolo<^v  and  historic 
resources,  general  public  attitude  is  favorable,  a 
major  impact  on  socioeconaaics  is  expected  to 
occur,  families  do  occupy  this  tract. 

Low  confidence  Ln  the  quantity  and  quality  of  the 
coal  resource  for  underground  mineable  coal,  pro- 
duction potential  is  ix>derate,  transporation  to 
the  proposed  Star  T^ake  railroad  is  greater  than 
five  miles,  surface  ovmership  is  primarily 
federal,  some  impacts  are  expected  to  occur  to  air 
quality,  water  resources  and  archaeology,  general 
public  attitude  is  favorable,  impacts  to  socio- 
economic resources  are  expected  to  occur, 
relocation  of  occupants  will  be  minimal. 

High  quantity  and  quality  of  surface  mineable 
coal,  production  potential  is  moderate,  transpor- 
tation to  the  proposed  Star  Lake  railroad  is  less 
than  five  miles,  surface  ownership  is  mixed 
federal  and  state,  major  Impacts  are  expected  to 
occur  to  air  quality  and  paleontology,  some  impact 
to  water  resources,  archaeology,  historic  and  the 
Continental  Divide  Trail,  general  public  attitude 
is  favorable,  and  impacts  to  socioeconomics 
expected  to  be  moderate. 

Hif^  quantity  and  quality  of  underground  mineable 
coal,  production  potential  moderate,  transporta- 
tion to  the  pro|X)sed  Star  Lake  railroad  is  less 
than  five  rniles,  surface  amership  is  mixed 
federal  and  private  with  surface  ownership 
primarily  federal,  some  imi^cts  would  occur  to 
archaeology  and  water  quality,  general  public 
attitude  is  favorable,  impacts  to  socioeconanlcs 
are  expected,  and  families  do  occupy  portions  of 
this  tract. 
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TADLR  A-3-2  (cont'd) 


Tract 


Summary 
Ranking 


Rationale 


Klnbeto  #2 


Mageezl 


Gallo  Wash  #1 


Gallo  Wash  #2 


Medium    High  quantity  and  quality  of  surface  mineable 

coal,  production  potential  is  moderate,  transpor- 
tation to  the  proposed  Star  Lake  railroad  is  less 
than  five  miles,  surface  ownership  is  federal, 
major  impacts  are  expected  to  occur  to  air  quality 
and  paleontolog.y ,  some  impacts  would  occur  to 
water  resources,  and  archaeology,  general  public 
attitude  is  favorable,  social  economic  impacts  are 
expected  to  be  minimal. 

Medium    High  quantity  and  quality  of  underground  mineable 
coal,  production  fXDtential  is  moderate,  transfXDr- 
tation  to  the  proposed  Star  Lake  railroad  is 
greater  than  five  miles,  surface  ownership  is 
mixed  but  primarily  federal,  some  impacts  would 
occur  to  water  resources  and  archaeology,  general 
public  attitude  is  favorable,  some  impacts  to 
socioeconomics  are  expected,  families  do  occupy 
areas  of  this  tract. 

Medium    High  quantity  and  quality  of  surface  mineable 

coal,  production  fx)tential  is  favorable,  transpor- 
tation to  the  proposed  Star  Laike  railroad  is  less 
than  five  miles,  surface  is  primarily  private  with 
seme  federal  ownership,  major  ijnpacts  are  expected 
to  occur  to  air  quality  and  paleontology,  some 
impacts  would  occur  to  water  resources  and  archae- 
ology, general  public  attitude  is  moderate,  and 
socioeconanic  impacts  are  expected  to  be  moderate. 

rfedium    Moderate  quantity  and  quality  of  underground 

mineable  coal,  production  potential  is  moderate, 
transportation  to  the  proposed  Star  Lake  railroad 
is  greater  than  five  miles,  surface  ownership  is 
mixed  with  priinary  avnership  being  state,  some 
impacts  would  occur  to  water  resources  and 
archaeology,  general  public  attitude  is  favorable, 
socioeconomic  impacts  are  expected  to  be  minimal, 
occupants  do  occur  on  areas  of  this  tract. 
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TABLE  A-3-2  (cont'd) 


Tract 


Sumrnary 
Ranking 


Rationale 


Bisti  #1 


Bisti  #2 


rfedlum    High  auantlty  sind  ciuality  of  surface  mineable 
coal,  production  potential  Is  moderate, 
transiX)rtatlon  to  the  proposed  Star  Lake  railroad 
Is  less  than  five  miles,  surface  ownership  is 
mixed,  but  is  primarily  federal,  major  impacts  to 
air  quality  and  paleontology  would  occur,  some 
Impacts  to  v/ater  resources,  archaeology  and 
recreation  resources  in  the  Bisti  Badlands, 
general  public  attitude  and  economics  are 
favorable,  known  Navajo  sacred  and  historic  areas, 
no  occupants. 

Medium    High  auantlty  and  quality  of  surface  mineable 
coal,  production  potential  is  moderate, 
transportation  to  the  potential  Star  Lake  railroad 
is  less  than  five  miles,  surface  ownership  is 
mixed  and  is  primarily  private,  major  impacts  to 
paleontology,  some  impacts  to  air  quality,  water 
resources,  archaeology,  and  recreation  are 
expected  to  occur,  general  public  attitude  and 
econonics  are  favorable,  social  Imjncts  are 
moderate.  Occupants  do  occur  on  areas  of  this 
tract. 


Bisti  #4 


rtedium        High  quantity  and  quality  of  surface  mineable 
coal,   production  potential  moderate, 
transportation  to  the  propx)sed  Star  Lake  railroad 
is  less  than  five  miles,   surface  ovmership  Is 
mixed  with  private  land  and  federal  land  being 
nearly  equal,  major  Impacts  to  paleontology  and 
wildlife  area  for  the  ferruf;inous  hawk  (acreage 
for  these  hlf^  federal  Interest  species  would  need 
to  be  dropped  out).   Impacts  would  occur  to  air 
quality,  v/ater  resources  and  archaeology,  general 
public  attitude  is  favorable,    socioeconomic 
Impacts  are  expected  to  be  minimal,  knovm  Navajo 
gathering  areas  occur  on  the  tracts,  no  occujants. 


A-53 


TABLE  A-3-2    (cont'd) 


Tract 


bummary 
Ranking 


Rationale 


Bistl  )¥6 


riedium        High  tjuantlty  and  quality  of  surface  mineable 

coal,   production  potential  moderate,   transporta- 
tion to  the  proposed  Star  Lake  railroad  Is  less 
than  five  miles,   surface  ov/nershlp  mixed  with  prl- 
malrly  private  lands  under  Navajo  o'/mershlp,  major 
Impacts  to  paleontolo.pj/  and  unique  scenic  re- 
sources of  the  Blstl  Badlands,   some  ijnpacts  to  air 
quality  and  archaeolof^y ,  general  public  attitude 
Is  unfavorable,  social  impacts  to  the  llavajo  Is 
considerable,  kno'wn  burial  sites  occur  on  tract, 
economic  Impacts  are  minimal,  occupants  do  occur 
on  areas  of  this  tract. 


Lee  Ranch  East 


Lee  Ranch  I-liddle 


High  Rlc^  quantity  and  auallty  of  surface  mineable 

coal,   praiuction  potential  high,    trans  jxDrt  at  ion  to 
the  proposed  otar  Lake  railroad  is  greater  than 
fifteen  miles,  private  surface,   some  Impacts  to 
air  quality,  water  resources  and  archaeology, 
general  public  attitude  is  good,   socioeconcnic 
Impacts  are  expected  to  be  iTiinimal,  no  occupants. 

Medium        High  quantity  and  quality  of  surface  mineable 

coal,  production  potential  moderate,   transporta- 
tion to  the  profXDoed  Star  Lake  railroad  is  less 
than  fifteen  miles,  private  surface,  major  impacts 
to  air  quality  and  \>ater  resources,   some  Impacts 
to  wildlife  and  archaeology  are  exfjected,  general 
public  attitude  is  good,   some  impacts  on 
socioeconomics  are  expected,  no  occupants. 


Lee  Ranch  V/est 


Higl-i  Higl-i  quantity  and  equality  of  surface  mineable 

coal,   production  potential  high,  transporation  to 
the  proposed  Star  Lake  railroad  is  less  than 
fifteen  miles,  private  ovmershlp,  major  impacts  to 
air  Quality,   some  impacts  to  water  resources  and 
archaeology,  general  public  attitude  is  good,  some 
Impacts  on  socioeconomics  are  expecte<i,  no 
occupants. 
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TM'LE   A-3-2  (cont'd) 


Tract 


Suminary 
Ranking 


Rationale 


Divide 


Crov;nfX)int 
Northeast 


Kiprh    Hi^  quantity  and  quality  of  surface  mineable 
coal,  production  potential  high^,  proposed  Star 
Lake  railroad  traverses  the  tract,  surface 
ovniership  is  primarily  private,  consent  has  been 
given,  some  impacts  to  air  and  water  resources, 
general  public  attitude  is  good,  some  impacts  for 
socioeconomics  are  expected,  occupants  occur  in 
the  southwest  portion  of  the  tract. 

Medium    Moderate  confidence  in  the  quantity  and  quality  of 
surface  mineable  coal,  praiuction  potential  is 
low,  trans{X)rtatiori  to  the  profxjsed  Star  Lake 
railroad  is  greater  than  fifteen  miles,  primarily 
Navajo  owned  surface,  major  impacts  to  air 
quality,  some  impacts  to  archaeology  and  State 
listed  hit?h  interest  plant  species,  general  public 
attitude  is  unfavorable,  major  impacts  on 
socioeconomics,  and  thirty  seven  (37)  occupied 
homes  occur  on  the  tract. 


Crownpoint  East 


"fedium    Moderate  confidence  in  the  quantity  and  quality  of 
surface  mineable  coal,  production  potential  is 
moderate,  transportation  to  the  projx)sed  Star  I^ake 
railroad  is  less  than  fifteen  miles,  prirrarily 
Navajo  surface,  some  impacts  to  air,  water,  and 
archaeology  resources,  general  public  attitude  is 
favorable,  major  impacts  on  socioeconanics  and 
twenty  five  (25)  occupied  homes  occur  on  the 
tract. 


llospah  #1 


Hospah  #2 


High    High  quantity  and  quality  of  surface  mineable 

coal,  production  potential  is  high,  proposed  Star 
Lake  railroad  passes  through  tract,  no  federal 
surface,  major  impacts  to  air  quality,  some 
impacts  to  water  resources,  wildlife,  archaeology, 
and  the  CONST,  general  public  attitude  is  good, 
little  imfact  to  socioeconomics  is  expected,  no 
occupants. 

High    Hifi^  quantity  and  quality  of  underground  mineable 
coal  production  potential  is  high,  proposed  Star 
Lake  railroad  passes  within  one  mile  of  tract,  no 
federal  surface,  some  L-np^acts  to  CONST,  general 
public  attitude  is  good,  socioeconomic  impacts  are 
exjDected  to  be  minimal,  no  occupants. 
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TABLE  A-3-2  (cont'd) 


Tract 


Summary 
Ranking 


Rationale 


Chico  Wash  South 


Catalpa  Canyon 


Sundance 


Indium    r-toderate  confidence  In  the  quantity  and  quality  of 
surface  nrlneable  coal,  production  potential  Is 
lew,  transportation  to  the  proposed  Star  T^ake 
railroad  Is  greater  than  fifteen  miles,  primarily 
federal  surface,  major  Impacts  to  air  quality, 
water  resources,  and  wilderness,  some  impacts  to 
archaeology  and  historic  resources  (Azabache  Stage 
Station  located  in  tract  boundaries),  public  has 
expressed  concern  due  to  close  proximity  to  WSA, 
socioeconomic  impacts  are  expected  to  be 
significant,  no  occupants. 

Hedium    High  quantity  and  quality  of  surface  mineable 
coal,  production  potential  is  moderate, 
transportation  to  the  AT  and  SP  railroad  is  less 
than  five  miles,  all  private  surface,  some  Impacts 
to  air  quality,  and  state  high  Interest  plant 
species,  general  public  attitude  is  favorable, 
socioeconanic  impacts  are  expected  to  be  minimal, 
no  occupants. 

Medium   Hl^  quantity  and  quality  of  surface  mineable  coal 
production  potential  is  moderate,  transportation 
is  less  than  five  miles  to  AT  and  SP  railroad, 
Mavajo  surface,  major  impacts  to  archaeology,  some 
Impacts  to  air  quality,  general  public  attitude  is 
favorable,  major  impacts  to  socicil  well  being  and 
minimal  Impact  to  economics,  seven  (7)occupled 
hemes  on  the  tract. 


Tah-ha-bah  Vfell 


Hogback 


Low     Low  confidence  in  the  coad,  natural  envlrorment 
and  socioeconomic  data  available  for  this  tract, 
hcwever,  small  business  has  expressed  Interest  in 
this  tract,  twenty  one  (21)  occupied  homes. 

Low     Low  confidence  in  the  coal,  natural  environment 
and  socioeconomic  data  thats'  available  for  this 
tract,  however  small  business  has  expressed 
interest  in  this  tract,  state  listed  high  interest 
species,  adjacent  to  hl^  school,  seventeen  (17) 
occupied  homes  and  a  fully  occupied  trailer  court 
occurs  on  this  tract. 
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TABLE  A-3-2  (cont'd) 


Tract 


Summary 
Ranking 


Rationale 


Twin  Buttes 


Low     Low  confidence  in  the  coal,  natural  environment, 
and  socioeconomic  data  available  for  this  tract, 
however  small  business  has  expressed  interest  in 
this  tract,  ninty  three  (93)  occupied  hanes  occur 
on  this  tract. 


Pinehaven 


Medium    Low  confidence  in  the  coal,  natural  environment 
and  socioeconomic  data  available  for  this  tract, 
small  business  has  expressed  interest  and  would 
acquire  more  coal  data  and  work  with  surface 
ownership  to  acquire  consent,  no  federal 
ownership,  transportation  to  the  AT  and  SP 
railroad  is  less  than  fifteen  miles,  some  impacts 
to  archaeology,  water  and  air  quality,  one 
hundred  and  seven  (107)  occupied  homes  occur  en 
the  tract,  general  public  attitude  is  unfavorable. 


Bread  Springs  #1    Medium 


Bread  Springs  #2 


Gamerco  n   (HC) 


Low  confidence  in  the  coal,  natural  environment, 
and  socioeconomic  data  that's  available  for  this 
tract,  small  business  has  expressed  interest  in 
obtaining  additional  coal  data  and  will  try  to  get 
surface  owner  consent,  no  federal  surface,  some 
impacts  to  air  quality,  general  public  attitude  is 
unfavorable,  socioeconomic  impacts  would  be 
singif leant,  seventeen  (17)  occupied  homes  occur 
on  the  tract. 


Low     Low  confidence  in  the  coal,  natural  environment, 
and  socioecononic  data  that  is  available  for  this 
tract,  small  business  has  expressed  interest  in 
obtaining  this  tract  and  in  ^thering  additional 
coal  data,  no  federal  surface,  general  public 
attitude  is  unfavorable,  socioeconomic  imp)acts  are 
expected  to  be  minimal,  no  surface  occupants. 

Medium   High  quantity  and  quality  of  surface  mineable 
coal,  production  potential  moderate, 
transportation  to  the  AT  and  SF  railroad  is  less 
than  five  miles,  no  federal  surface,  some  Impacts 
to  air  quality,  general  public  attitude  is 
favorable,  socioeconomic  impacts  are  expected  to 
be  moderate,  two  (2)  occupied  homes  occur  on  the 
tract. 
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TABLE  A-3-2  (Concluded) 


Tract 


Summary 
Ranking 


Rationale 


Gamsrco  #1  (LC) 


Medium 


GarrBrco  (UG)  (LC)   Medium 


Low  confidence  In  the  quantity  and  quality  of  the 
surface  mineable  coal,  moderate  production 
potential  due  to  the  close  proximity  of  Carbon 
Coal's  existing  mine  and  transportation  Is  In 
place,  no  federal  surface,  some  Impacts  to  air 
quality,  general  public  attitude  Is  unfavorable, 
socioeconomic  impacts  are  expecosd  to  be  moderate, 
two  (2)  occupied  homes  occur  on  the  tract. 

Low  confidence  in  the  quantity  and  quality  of  the 
underground  mineable  coal,  moderate  production 
potential  due  to  the  close  proximity  to  Carbon 
Coal's  existing  mine  and  transporation  is  in 
place,  no  federal  surface,  general  public  attitude 
Is  unfavorable,  socioeconomic  impacts  are  expected 
to  be  significant,  thirty  five  (35)  occupied  homes 
occur  on  this  tract. 


Samson  Leike  #1 


Medium    Low  confidence  in  the  quantity  and  quality  of  the 
underground  mineable  coal,  moderate  production 
potential  due  to  the  close  proximity  to  Carbon 
Coal's  existing  mine  and  transportation  is  in 
place,  primarily  private  surface,  some  Impacts  to 
water  resources,  general  public  attitude  is 
favorable,  socioeconomic  impacts  are  expected  to 
be  moderate,  thirty  three  (33)  occupied  homes 
occur  on  this  tract. 


Samson  Lake  §2 


Medium   Moderate  confidence  in  the  quantity  and  quality  of 
the  surface  mineable  coal,  production  potential  is 
moderate,  due  to  the  close  proximity  of  Carbon 
Coal's  existing  mine  and  transportation  is  In 
place,  some  Impacts  to  air  quality,  general  public 
attitude  is  favorable,  socioeconomic  Impacts  are 
expected  to  be  minimal,  fifteen  (15)  occupied 
homes  occur  on  this  tract. 
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APPEIJDIX  A-5 
STATE  LEGISLATION  AND  REGULATIONS  AFFECTING  COAL  DEVEL0PI1ENT 


Legislation 


Purpose/Relevance 


New  ?'fexlco  Air  Quality  Control  Regulation  201 


New  Mexico  Air  Quality  Standards  and 
Regulation,  Section  672 


State  of  New  Mexico  Senate  Memorial  31 


N.M.  Stat,  i^nnot,   (1953  CompU.), 
Section  75-21 


New  Mexico  Sul-face  Mining  Act  of  1979;  New 
rfexlco  Coal  Surface  Mining  Commission,  Rule 
78-1,  Section  37; 


Rule  80-1,  Section  20-^*1  et  seq. 


N.M,  Regulation  563,  as  amended 


New  Mexico  Severance  Tax  Act 


Specifies  standards  not  co  be 
equalled  or  exceeded. 

Coal  handling  equipment  will  be 
equipped  to  prevent  particulate 
matter  from  be coning  airborne. 
Haul  roads  will  be  sprayed  to 
prevent  particulate  matter  fran 
becoming  airborne. 

Mining  operators  on  state  lands 
will  notify  the  State  of  New 
Mexico,  Dept.  of  Finance  and 
Administration,  Office  of 
Cultural  Affairs,  if  Important 
fossils  are  found. 

As  a  means  of  conservation,  the 
State  Engineer  of  New  Mexico 
supervises,  measures,  approp- 
priate  and  distributes  state 
waters. 

Full  range  of  coal  mining  pro- 
tection including,  diverse  and 
permanent  vegetative  cover 
capable  of  self-regeneration  at 
least  equal  in  extent  to  natural 
vegetation  will  be  established 
on  affected  areas. 

Surface  coal  mining  operations 
will  be  planned  and  conducted  to 
minimize  adverse  changes  in 
water  quality  and  quantity. 

The  New  Mexico  State  Department 
of  Game  and  Fish  is  responsible 
for  state  endangered  species  and 
subspecies. 

Tax  of  $.38/ton  will  be  paid  on 
steam  coal. 
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APPENDIX    A-6 

United  Slates  Department  of  the  Interior 

BUREAU  OF   LAND   MANAGEMENT 

NEW   MEXICO   STATE    OFFICE 

P   O.    BOX    1  449 

SANTA    Ft..   NEW    MEXICO    87501 


IN    RCPUV    REFER   TO 


CERTIFIED— RETUR.N  RECEIPT  REQUESTED 


Decision 


Permittee 

(INSERT  :;AME  AND  ADDRESS 
of  COMPANY) 


Coal  Preference  Right 
Lease  Application 
XM  (INSERT  NU:i3ER) 


Request  for  Final  Shoving  -  Information  Required 

You  are  hereby  allowed  90  days  from  receipt  of  this  request  for  final 
showing  to  submit  the  information  required  under  A3  CFR  3430.4-1 (c)  and 
(d)  for  the  above-captioned  coal  preference  right  lease  application 
(PRLA) . 

As  required  by  43  CFR  3430.3,  an  environmental  assessment  and  Management 
Framework  Plan  (i.e.  land  use  plan)  have  been  completed  covering  the 
lease  application  area.   Copies  of  the  draft  and  final  environm.ental 
assessment  and  Management  Framework  Plan  Summary  are  being  Lransmitted 
to  you  under  separate  cover.   The  following  summarizes  the  results  of 
the  application  of  each  of  the  unsuitability  criteria  and  of  land  use 
planning  to  the  lease  application  area.   It  also  summarizes  the  basis 
for  the  stipulations  set  forth  in  Section  31  of  the  proposed  coal  lease 
form  which  is  enclosed  for  the  above-captioned  PRLA. 


Criterion  Number  1 


None  of  the  lease  application  area  was  affected  by  this  Criterion. 

OR 

Portions  of  the  Continental  Divide  National  Scenic  Trail  study  corridor 
traverse  the  lease  application  area.   The  actual  treadway  for  the  Contin- 
ental Divide  National  Scenic  Trail  has  not  been  established.   In  view  of 
this  situation,  the  Criterion  does  not  require  the  proposed  study  corridor 
to  be  designated  as  unsuitable  for  surface  coal  mining. 

Criterion  Number  2 

None  of  the  lease  application  area  v.-as  affected  by  this  Criterion. 

OR 
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A-6 


The  lease  application  area  contains  the  following  rights-of-way:   (i:;SERT 
LIST).   The  attached  map  shows  the  location  of  these  rights-of-way.   As 
allowed  by  paragraph  (v)  of  the  exceptions  to  Criterion  Number  2,  lands 
within  these  rights-of-way  are  suitable  for  coal  mining  operations.   Ex- 
cluding the  lands  would  disrupt  the  logical  m.ining  of  the  coal  in  the 
lease  application  area  and  the  uses  authorized  by  these  rights-of-way 
can  be  protected  through  the  following  stipulations. 

These  rights-of-way  shall  be  relocated  when  needed  to  allow  coal  mining 
operations.   For  those  right-of-way  grants  which  contain  terns  or  conditions 
allowing  the  right-of-way  to  be  modified,  the  right-of-way  grantee(s) 
shall  pay  all  reasonable  costs  associated  with  the  relocation.   For 
other  right-of-way  grants,  the  coal  lessee  shall  pay  all  reasonable 
costs  associated  with  the  relocation. 

OR 

The  lease  application  area  contains  part  of  the  approved  right-of-way 
for  the  planned  rail  line  of  the  Star  Lake  Railroad  Company.   The  attached 
map  shows  the  location  of  this  right-of-way.   The  Star  Lake  Railroad 
right-of-way  was  granted  for  the  purpose  of  transporting  coal.   Lands 
within  the  right-of-way  are  unsuitable  for  surface  coal  mining  operations 
unless  the  lessee  receives  \vrritten  permission  from  the  right-of-way 
grantee  and  concurrence  from  the  BLM  allowing  surface  coal  mining. 


Criterion  Number  3 

None  of  the  lease  application  area  was  affected  by  this  Criterion.  The 
lessee  shall  conduct  a  detailed  survey  for  gravesites  on  areas  that  will 
be  disturbed  by  surface  coal  mining.   The  BLM  shall  approve  the  survey. 
The  survey  shall  be  completed  before  the  lessee  applies  for  a  permit 
under  the  Surface  Mining  Control  and  Reclamation  Act.   An  area  100  feet 
surrounding  each  gravesite  which  may  be  disclosed  by  the  survey  shall  be 
considered  unsuitable  for  surface  coal  raining  unless  the  lessee  lawfully 
relocates  the  gravesite(s) . 

OR 

IKv^ellings: 


Authorized  Occupied  Dwellings: 

The  lease  application  area  contains  the  following  authorized  occupied 
d'vjellings: 

(IXSLRT  LIST)  (INSERT  LAND  DESCRIPTION) 

The  attached  map  shows  the  location  of  these  authorized  occupied  dwellings. 
An  area  -..-ithin  300  feet  of  each  of  these  dwellings  is  unsuitable  for 
surface  coal  r.ining  operations  unless  the  lessee  receives  \N?ritten  permission 
fron  the   ov.-ner  allowing  surface  coal  mining  operations. 
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A- 6 
OR 


Unauthorized  Occupied  Dwellings; 


The  lease  application  area  contains  the  following  unauthorized  occupied 
dwellings: 

(INSERT  LIST)  (INSERT  LAND  DESCRIPTION) 

The  attached  map  shows  the  location  of  these  unauthorized  occupied 
dwellings.   Not  allowing  surface  coal  mining  of  the  land  affected  by 
these  unauthorized  occupancies  would  disrupt  the  logical  mining  of  the 
coal  in  the  lease  application  area.   As  allowed  by  the  exception  to  the 
Criterion,  the  BLM  gives  written  permission  for  surface  coal  mining  of 
these  lands  under  the  following  conditions. 

Unless  otherwise  agreed  to  by  the  residents,  the  lessee  will  relocate 
the  residents  in  accordance  with  the  following  stipulations: 

1.  Residents  and  grazing  areas  shall  be  relocated  within  the  individual 
Navajos'  current  Navajo  Chapter. 

2.  Relocation  details  shall  be  worked  out  with  the  resident. 

3.  Relocations  shall  be  staggered  so  that  they  do  not  all  occur  at  the 

same  time. 

4.  Families  shall  be  relocated  as  a  unit  and  not  be  split  up. 

5.  The  new  location  should  have  sufficient  water  and  forage  to  accom- 
modate displaced  flocks  or  herds. 

Gravesites: 

A  gravesite(s)  has  been  located  on  the  lease  application  area  in  (I!JSERT 
LAND  DESCRIPTION)  as  shown  on  the  attached  map.   Unless  the  lessee 
lawfully  relocates  the  gravesites  (s) ,  an  area  100  feet  surrounding  the 
gravesite(s)  is  unsuitable  for  surface  coal  mining.   The  lessee  shall 
conduct  a  detailed  survey  for  gravesites  on  areas  that  will  be  disturbed 
by  surface  coal  mining.   The  BLM  shall  approve  the  survey.   The  survey 
shall  be  completed  before  the  lessee  applies  for  a  permit  under  the 
Surface  Mining  Control  and  Reclamation  Act.   All  grav.esites  which  may  be 
disclosed  by  the  survey  shall  also  be  considered  unsuitable  for  surface 
coal  mining  unless  the  gravesite(s)  is  lawfully  relocated.   The  lessee 
should  contact  the  BLM  Albuquerque  District  in  order  to  determine  the 
exact  location  of  the  known  gravesite(s)  described  above. 

OR 

The  lease  application  area  is  not  presently  known  to  contain  gravesite(s) 
The  lessee  shall  conduct  a  detailed  survey  for  gravesites  on  areas  that 
will  be  disturbed  by  surface  coal  mining.   The  BLI-l  shall  approve  the 
survey.   The  sur-^rey  shall  be  completed  before  the  lessee  applies  for  a 
permit  under  the  Surface  Mining  Control  and  Reclar^ation  Act.   An  area 
100  feet  surrounding  each  gravesite  which  may  be  disclosed  by  the  survey 
shall  be  considered  unsuitable  for  surface  coal  r.ining  unless  the  lessee 
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lawfully  relocates  the  gravesite(s) . 

Public  buildings,  schools,  churches,  conmunity  or  institutional  buildings 
or  public  park: 

No  public  buildings,  schools,  churches,  conmunity  or  institutional 
buildings  or  public  parks  are  located  on  the  lease  application  area. 

Roads: 

The  lease  application  area  contains  no  authorized  roads. 

OR 

The  lease  application  area  contains  the  following  public  road(s):  (INSERT 
LIST).   The  attached  map  shows  the  location  of  the  road(s).   The  area 
within  100  feet  of  the  road(s)  is  unsuitable  for  surface  coal  mining 
unless  the  road(s)  is  relocated  as  allowed  by  the  Surface  Mining  Control 
and  Reclamation  Act. 


Criterion  Number  4 

None  of  the  lands  in  the  lease  application  area  are  in  a  Wilderness 
Study  Area. 

OR 

As  shown  on  the  attached  map,  portions  of  the  lease  application  area  are 
within  a  Wilderness  Study  Area  and  are  unsuitable  for  surface  coal 
mining  operations  while  the  Wilderness  Study  Area  is  under  review  by  the 
Administration  and  the  Congress.   The  affected  portions'  of  the  lease 
application  area  are  subject  to  conditions  or  restrictions  which  the 
Congress  may  impose. 


Criterion  Number  5 

None  of  the  lease  application  area  was  affected  by  this  Criterion. 

Criterion  Number  6 

None  of  the  lands  in  the  lease  application  area  are  being  used  for 
scientific  studies  on  discrete  sites  involving  food  or  fiber  production, 
natural  resources  or  technology  demonstrations  under  permit  by  the 
surface  management  agency  as  discussed  in  BL!-1  Washington  Office  Instruction 
Memorandum  81-3A0.   Therefore,  none  of  the  lease  application  area  was 
affected  by  this  Criterion. 

Criterion  Number  7 

The  lease  application  area  is  not  presently  known  to  contain  districts, 
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sites,  buildings,  structures,  and  objects  of  historic,  architectural, 
archeological,  or  cultural  significance  on  Federal  lands  which  are 
included  in  or  eligible  for  inclusion  in  the  National  Register  of  Historic 
Places.  Therefore,  none  of  the  lease  application  area  was  affected  by 
this  Criterion. 

Section  31(a)  of  the  proposed  coal  lease  form  is  interpreted  to  include 
in  situ  preservation  of  sites  which  r.ay  be  discovered  during  future 
inventories,  provided  that  such  sites  are  eligible  for  inclusion  in  the 
National  Register  of  Historic  PJaces  and  adequate  mitigating  measures 
cannot  be  devised.   These  determinations,  if  necessary,  shall  be  made  by 
the  appropriate  official  in  the  Office  of  Surface  Mining  after  consultation 
with  the  State  Historic  Preservation  Officer,  Minerals  Management  Service 
and  the  BLM. 

OR 

The  lease  application  area  contains  the  following  districts,  sites, 
buildings,  structures  or  objects  of  historic,  architectural,  archeological, 
or  cultural  significance  on  Federal  lands  which  are  included  in  or 
eligible  for  inclusion  in  the  National  Register  of  Historic  Places: 
(INSERT  LIST).   The  attached  map  shows  the  location  of  these  occurences. 

IF  THE  LA:;GUAGE  IMMEDIATELY  ABOVE  IS  USED,  IT  WILL  BE  FOLLOWED  BY  EITHER 
A  OR  B  BELOW.   SOME  PRLA's  M.AY  INCLLT)E  BOTH  A  AND  B. 

A.  The  following  sites  are  unsuitable  for  surface  coal  mining  because 
mitigation  cannot  avoid  significant  adverse  inpacts  to  the  property. 
This  determination  has  been  made  by  the  BLM  in  consultation  with  the 
State  Historic  Preservation  Officer  (INSERT  LIST).   The  attached  map 
shows  the  location  of  these  sites. 

B.  As  allowed  by  the  exception  to  the  Criterion  and  after  consultation 
between  the  BLM  and  the  State  Historic  Preservation  Officer,  surface 
coal  mining  operations  of  the  following  sites  will  be  allowed  after  the 
lessee  carries  out  measures  necessary  to  avoid  significant  adverse 
affects  to  the  property  in  accordance  with  the  plan  approved  by  the 
authorized  officer  of  the  BLM  (INSERT  LIST).   The  attached  map  shows  the 
location  of  these  sites. 

Section  31(a)  of  the  proposed  coal  lease  form  is  interpreted  to  include 
in  situ  preservation  of  sites  which  may  be  discovered  during  future 
inventories,  provided  that  such  sites  are  eligible  for  inclusion  in  the 
National  Register  of  Historic  Places  and  adequate  mitigating  measures 
cannot  be  devised.   These  determinations,  if  necessary,  shall  be  made  by 
the  appropriate  official  in  the  Office  of  Surface  Mining  after  consul- 
tation with  the  State  Historic  Preservation  Officer,  Minerals  Management 
Service  and  the  BLM. 

Criterion  Number  8 


None  of  the  lease  application  area  was  affected  by  this  Criterion. 
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Criterion  Number  9 

None  of  the  lease  application  area  was  affected  by  this  Criterion, 


Criterion  Number  10 

None  of  the  lease  application  area  was  affected  by  this  Criterion. 

Criterion  Number  11 

None  of  the  lease  application  area  was  affected  by  this  Criterion. 

OR 

The  lease  application  area  contains  an  active  golden  eagle  nest  in  (INSERT 
LAND  DESCRIPTION).   The  nest  and  a  buffer  zone  of  (INSERT  :nr.IBER)  feet  as 
shown  on  the  attached  map  are  unsuitable  for  surface  coal  fining  operations 
unless  the  surface  management  agency  and  the  Fish  and  Wildlife  Service 
concur  that  surface  coal  mining  will  not  disturb  the  eagles  during  the 
breeding  season  or  unless  the  surface  management  agency  with  the  concurrence 
from  the  Fish  and  Wildlife  Service  determines  that  the  nest  will  be  moved. 

Criterion  Number  12 

None  of  the  application  area  was  affected  by  this  Criterion. 

Criterion  Number  13 

None  of  the  lease  application  area  was  affected  by  this  Criterion. 

OR 

The  lease  application  area  contains  an  active  prairie  falcon  nest  and  a 
buffer  zone  in  (INSERT  LAND  DESCRIPTION)  as  shown  on  the  attached  map. 
This  area  is  unsuitable  for  surface  coal  mining  operations  unless  the 
BLM  and  the  Fish  and  Wildlife  Service  concur  that  surface  nining  will 
not  disturb  the  falcons  during  the  breeding  season. 

Criterion  Number  14 

None  of  the  lease  application  area  was  affected  by  this  Criterion. 

OR 

The  lease  application  area  contains  high  priority  habitat  for  migrating 
birds  of  high  Federal  interest  (Ferruginous  hawk  nest  sites  and  buffer 
zones)  in  (INSERT  L.-\ND  DESCRIPTION)  as  shown  on  the  attached  r.ap.   This 
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area  is  unsuitable  for  surface  coal  nining  operations  unless  the  BLM  and 
the  Fish  and  Wildlife  Service  concur  that  surface  coal  mining  will  not 
disturb  the  birds  during  the  breeding  season. 


Criterion  Number  15 

The  BLM  has  determined  in  consultation  with  the  New  Mexico  Department  of 
Game  and  Fish  that  none  of  the  lease  application  area  was  affected  by 
this  Criterion. 

Criterion  Number  16 

None  of  the  lease  application  area  was  affected  by  this  Criterion. 

OR 

The  lease  application  area  contains  areas  within  the  100-year  recurrence 
interval  floodplains  as  shown  on  Federal  Insurance  Administration  flood 
maps  on  file  at  (INSERT  LOCATION).   After  consultation  with  the  Minerals 
Management  Service,  the  surface  management  agency  has  determined  that 
with  appropriate  stipulations  surface  coal  mining  can  be  undertaken 
without  substantial  threat  of  loss  to  people  or  property.   The  surface 
management  agency  in  consultation  with  the  Minerals  Management  Service 
shall  review  the  mining  plan  to  be  submitted  by  the  lessee  and  specify 
any  specific  measures  needed  to  ensure  that  mining  will  not  cause  a 
substantial  threat  of  loss  to  people  or  property. 

Criterion  Number  17 

None  of  the  lease  application  area  was  affected  by  this  Criterion. 

Criterion  Number  18 

None  of  the  lease  application  area  was  affected  by  this  Criterion. 

Criterion  Number  19 

None  of  the  lease  application  area  was  affected  by  this  Criterion. 

Criterion  Number  20 

None  of  the  lease  application  area  was  affected  by  this  Criterion. 
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In  addition  to  the  stipulations  which  resulted  from  application  of  the 
unsuitability  criteria,  the  following  stipulations  are  required  to 
ensure  that  coal  mining  operations  on  the  lease  application  area  are 
consistent  with  the  BLM  Chaco/San  Juan  Management  Framework  Plan  approved 
September  21,  1981.   These  are  also  set  forth  in  Section  31  of  the 
proposed  coal  lease  form. 

ONLY  THOSE  STIPULATIONS  IffllCH  EITHER  APPLY  TO  THE  PARTICULAR  PRLA  BEING 
DISCUSSED  OR  TO  ALL  OF  THE  PRLA's  WILL  BE  INCLUDED. 

A.  The  lessee  shall  not  conduct  coal  mining  operations  on  (INSERT  LAND 
DESCRIPTION)  until  the  BLM  has  received  from  the  lessee  a  completed 
study  on  the  excavation  and  extraction  of  the  paleontological  resources 
found  on  these  lands  or  until  September  21,  1991,  whichever  comes  first, 
as  determined  by  the  BLM's  authorized  officer.   Exploration  may  be 
allowed  during  this  period  at  the  discretion  of  the  Minerals  Management 
Service  with  concurrence  from  the  BLM. 

B.  The  following  portion  of  the  lease  application  area  overlaps  the 
Navajo  Indian  Irrigation  Project:   (INSERT  LAND  DESCRIPTION).   The 
lessee  shall  not  conduct  coal  mining  operations  on  this  overlapping  area 
until  consultations  between  the  lessee,  NIIP,  Minerals  Management  Service 
and  BLM  indicate  that  coal  mining  operations  will  not  interfere  with 
active  intensive  agriculture,  as  determined  by  the  BLM's  authorized 
officer. 

C.  The  lessee  shall  protect  the  physical  and  legal  availability  of 
existing  water  sources  in  the  lease  application  area.   Any  water  removed 
or  contaminated  due  to  coal  mining  operations  shall  be  replaced  by  the 
lessee.   Although  replacement  water  need  not  be  identical  to  the  original 
water  source,  it  shall  be  of  equal  quality  and  quantity  or  better, 

D.  The  lessee  shall  transfer  any  water  wells  drilled  on  BLM-adJninistered 
surface  in  the  lease  application  area  to  the  surface  management  agency 
upon  expiration,  termination,  cancellation  or  relinquishment  of  the 
lease. 

E.  The  lessee  shall  return  all  lands  affected  by  coal  mining  operations 
to  the  Visual  Resource  Management  class  or  better  which  existed  prior  fo 
mining.   Surface  structures  associated  with  coal  mining  operations  shall 
be  painted  a  color  that  is  similar  to  colors  commonly  found  in  the 
surrounding  landscape,  except  where  other  colors  are  needed  to  meet 
safety  requirements. 

F.  Coal  mining  operations  in  the  lease  application  area  on  lands  within 
Known  Geologic  Structures  of  producing  oil  and  gas  fields  shall  not 
interfere  with  the  economic  recovery  of  oil  and  gas,  except  as  determined 
by  the  Minerals  Manage:nent  Service. 

G.  The  lessee  shall  conduct  coal  mining  operations  on  (INSERT  LAND 
DESCRIPTION)  in  a  manner  which  minimizes  adverse  impacts  to  the  recreational, 
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scenic  and  scientific  values  recognized  in  the  proposed  Bisti/Denazin 
Area  of  Critical  Environmental  Concern,  as  deterrained  by  the  authorized 
officer  of  the  BLM  after  consultation  with  the  Minerals  Management 
Service. 

H.   The  following  portion  of  the  lease  application  area  contains  a 
Native  American  sacred  site  or  area:   (i:>SERT  LAIs'D  DESCRIPTION.)   The 
lessee  shall  not  conduct  coal  mining  operations  within  this  area  which 
would  impair  the  integrity  of  the  Native  American  sacred  site  or  area, 
as  determined  by  the  authorized  officer  of  the  BLM  after  consultation 
with  the  Minerals  Management  Service.   The  lessee  should  contact  the  BLM 
Albuquerque  District  to  determine  the  exact  location  of  the  Native 
American  sacred  site  or  area. 

If  you  have  questions  regarding  the  above  summary  of  the  results  of  the 
application  of  the  unsuitabillty  criteria  and  of  land  use  planning  or 
the  stipulations  set  forth  in  Section  31  of  the  proposed  coal  lease 
form,  please  contact  Mary  Zuschlag,  Environmental  Coordinator,  BLM 
Albuquerque  District  Office,  P.  0.  Box  6770,  Albuquerque,  New  Mexico 
87107;  Telephone:   (505)766-2455. 

The  environmental  effects  of  the  above-capt ioned  PRLA  are  being  further 
addressed  in  the  San  Juan  River  Regional  Coal  Leasing  Environcental 
Impact  Statement  (EIS) .   A  final  decision  on  the  above-captioned  PRLA  is 
scheduled  for  June  1983,  shortly  after  the  EIS  is  final.   As  a  result  of 
our  analysis  of  the  EIS,  we  may  require  changes  in  the  stipulations  now 
proposed  as  well  as  additional  stipulations.   If  we  do  make  changes 
which  could  significantly  affect  your  final  showing,  we  will  require  you 
to  resubmit  your  final  showing.   For  this  reason,  we  will  not  reach  a 
final  decision  on  your  application  until  after  the  EIS  is  done. 

If  the  final  showing  information  required  under  A3  CFR  3430.4-1 (c)  and 
(d)  is  not  submitted  within  the  time  allowed,  the  coal  preference  right 
lease  application  will  be  subject  to  rejection. 

Please  be  aware  that  upon  final  lease  issuance,  the  lease  terms  will 
conform  to  the  regulations  in  force  at  that  time. 

Guidance  in  the  preparation  of  the  final  showing  can  _be  obtained  from 
Billie  E.  Clark,  Jr.,  District  Mining  Supervisor,  Minerals  Management 
Service,  P.  0,  Box  959,  Farmington,  New  Mexico  87401;  Telephone: 
(505)327-7^7. 

If  assistance  is  needed  on  other  matters  concerning  this  request  for 
final  showing,  please  call  Theresa  Romero  or  myself.   Our  telephone 
number  is  (505)988-6306. 


Thonias  D.  Golden 
Chief,  Minir.g  Unit 
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BIRDS  OP  PREY  HABITAT  \^n:THir]  THE  PRLA  AREA 


BUI  Nest 

Inventory 

Number Species 


Applicable         Acres  Needed 
Unsultability  for 

Criteria  Number        Protection 


PRLA  Mo. 


Type  of 

Mine 


'♦A-^B  Perruf^inous  Hawlc  14 

5  Perruginais  Hav^^k  14 

6A-6b  Ferrui:^nous  Hawk  14 

22,  24  Ferruginous  Hawk  14 

20  Prairie  Falcon  13 


220 

NM  3835 

Surface 

640 

m  3919 

Surface 

640 

NM  3919 

Surface 

165 

m  11916 

Underground 

im  3834 

Underground 

APPErDIX  A- 8 
BIRDS  OP  PREY  HABITAT  »!  COAL  TRACTS  OUTSIDE  IHE  PRLA  AREA 


BLM  Nest 

Inventory 

Number      Species 

Applicable 

Unsultability 

Criteria  Number 

Acres  Needed 

for 

Protection 

Tract 

Type  of 
Mine 

19     Ferruginous  Hawk 
14       Golden  Eagle 

14 
11 

115 
75 

Bisti  #4 

Johnson 
Trading 
Post 

Surface 
Surface 
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APPENDIX  A-9 
ACREAGES  INCLUDED  IN  THE  NAVAJO  LAND  SELECTION 


TIWZ   XA\'A.JO  X  AT  low 

WINDOW    ROCK,  ARIZONA    86515 
PETER   MacDONALO 

CHAIRMAN 


The  Honorable  James  G.  VJatt 

Secretary  of  the  Interior 

Department  of  the  Interior 

C  Street  between  18th  &  19th  Streets,  N.U 

VJashington,  D.C.    20240 

Subject:   Selection  of  Lands  under 
P.L.  93-531,  as  amended. 


Dear  Secretary  Watt: 

The  Navajo  Tribe,  pursuant  to  authority  contained  in 
Section  11  of  P.L.  93-531,  as  amended  (25  USC  Section 
640d-10)  ,  in  cor.sul tation  with  the  Kiavajo  and  Hopi  Indian 
Relocation  Coiamission,  hereby  selects  for  transfer  to  the 
Wavajo  Tribe  the  lands  under  the  jurisdiction  of  the 
Bureau  of  Land  :!anagenent  within  the  State  of  tJew  Mexico 
as  described  in  Attachment  A.  This  selection  includes  all 
surface  and  subsurface  rights  to  such  lands  subject  only 
to  valid  existing  rights  as  of  the  date  of  selection. 

This  selection  is  made  subject  to  the  condition  that 
where  any  of  sucn  lands  are  subject  to  existing  preferen- 
tial coal  lease  applications  v;herein  leases  for  the  mining 
of  coal  have  not  yet  been  executed  by  tVie  United  States, 
in  the  event  any  such  coal  lease  is  executed  by  the  United 
States  and/or  the  Navajo  Tribe  after  the  date  of  this 
selection,  tr. ;  royalties  and  other  benefits  under  such 
coal  lease  sh  .11  inure  the  benefit  of  the  Navajo  Tribe  to 
be  used  solely  for  the  benefit  of  Navajo  families  residing' 
on  Hopi-part  1 -licned  lands  as  provided  in  tlie  above  Act. 
In  the  event  that  this  condition  cannot  be  honored  as  to 
all  or  any  part  of  the  lands  selected  we  reserve  the  right 
to  v;ithdraw  or  amend  the  selection  in  whole  or  in  part. 

VJe  request  that  all  lands  selected  herein  be  v;ith- 
drawn  from  disposition  under  the  public  land  laws  pending 
final  disposition  of  this  selection. 
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Page  Tv;o 

Secretary  James  \Jatt 


We  further  request  that  this  selection  be  acted  upon 
at  the  secretarial  level  in  the  first  instance  and  that 
the  Navajo  Tribe  and  the  Navajo  and  Hcpi  Indian  Relocation 
Commission  be  given  opportunity  to  participate  in  discus- 
sion of  any  problems  which  may  be  involved  and  in  the 
resolution  of  such  problems  before  any  decision  is  made. 

Sincerely , 


Peter  \;lhcDonald ,    Chiiirman 
Navajo  Tribal   Council 


NAVAJO -HOP I    INDIAN 
RELOCATION    COI-U^IISSION  : 


^l^/^^^^-0>^->'^--*wi ]    YVe^-^i--L_oo5 


Commissioner 
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Attachment  "A" 


LEGAL  DESCRIPTION  OF  THE 

NEW  iMEXICO  BUREAU  OF  LAND  MAfJAGEMENT 

LANDS  LOCATED  WITHIN  THE  PARAGON  RANCH 

SELECTED  BY  THE  NAVAJO  TRIBE 


Township  11   North,  Range  10  West,  NMPM  Acreage 

Sec.  4    Lots  1,2,3,4;  slNi;  20  AC  (+)  within  the 

NW  Portion  of  the  m\   SWi  340.84 

Sec.  5    All  640.90 

Sec.  6    All  638.64 

Sec.  7    19.75  AC  (+)  within  the  NW  portion  of  Lot  1  19.75 

Township  22  N'orth,  Range  U  West.  NMPM 

Sec.  6    Lots  8  thru  15,  Inclusive  334.12 

Sec.  12  m\\   \\\   NEi;  SWi  NEi;  20  AC  {  +  )  within  the 

NW  portion  of  the  SEi  NEI  300.00 

Township  22  North,  Range  12  West,  NMPM 

Sec.  4    Lots  1,2;  SJ  NE^  Si  479.28 

Township  23  North,  Range  10  West,  NMPM 

640.08 
640.00 
372.00 
480.00 
640.00 
640.72 
640.05 
640.05 


Sec. 

19 

All 

Sec. 

20 

All 

Sec. 

21 

Si,    52  AC    (+)  within   the   m\ 

Sec. 

28 

Nh   SWi 

Sec. 

29 

All 

Sec. 

30 

All 

Sec. 

31 

All 

Sec. 

33 

All 
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TcvTiship  23  North,  ?-3.nqe   11  West,   IC-IPM  Acroace 

Sec.  6  Ml  632.57- 

Sec.  7  Lots   1,  2;   Eh  M^^^;   NE^                                                                           316.76 

Sec.  8  Sis  320.00 

Sec.  9  SEh  160.00 

Sec.  18  All  634.16 

Sec.  19  Lots  1,  2,    3,    4;   Eh  Wh;  Vlh  Eh                                                             476.04 

Sec.  20  Eh  Eh  160.00 

Sec.  21  AJ.1  640.00 

Sec.  22  Sh,  l'.\h  4 SO. 00 

Sec.  23  Sh  320.00 

Sec.  24  Nh,    SZh  480.00 

Sec.  25  r.-:^,    Sh  480.00 

Sec.  26  AJl  640.00 

Sec.  27  AJl  640.00 

Sec.  28  All  640.00 

.Sec.  33  AJl  640.00 

Sec.  34  AJl  640.00 

Sec.  35  AJl  640.00 

Tcs-nshi?  23  Morth ,  P.ar.ce   12  V7est>    >3-?.M 

Sec.  9  Lots   1,  2,    3,    4                                                                                             170.32 

Sec.  12  ?11  674.32 

Sec.  13  .All  665.65 

Sec.  14  L3ts    1  thnj  8,    Inclusive;   ^^/:h                                                              491.95 

Sec.  17  Lots    1,  2,    7,    8,    9,    10,    12,    13                                                            335.65 
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A- 9 


Township  23  North,  Rang^11_We,s t ,  NM?M  (Cont:dl 


Sec. 

19 

All 

Sec. 

20 

All 

Sec. 

21 

All 

Sec. 

22 

All 

Sec. 

23 

All 

Sec. 

24 

All 

Sec. 

26 

All 

Sec. 

28 

All 

Sec. 

29 

All 

Sec. 

30 

All 

Sec. 

34 

All 

Acreage 
G54.71 
662.30 
653.45 
661.31 
549.63 
550.20 
640.00 
640.00 
640.00 
635.32 
640.00 


Township  24  North.  Range  11  West,  NKPM 
Sec.  31    Lots  3,  4;  Eh  SW^ 


156.48 


Township  24  North,  Range  12  West,  NMPM 

Sec.  25  All 

Sec.  25  Lots  9  thru  16,  Inclusive 

Sec.  27  Lots  9  thru  16,  Inclusive 

Sec.  28  Lots  9  thru  16,  In-lusive 

Sec.  29  Lots  9  thru  16,  Inc'jsive 

Sec.  33  All 

Sec.  34  All 


687.48 
343.33 
342.98 
343.10 
341.10 
687.97 
684.11 


Township  23  North,  Range  11  West,  fiMPM 
Sec.  2     Lots  1  ,  2,  3,  4;  S'j  N'r.  S'-j 
Sec.  3     Lots  1,  2,  3,  4;  S'.  Wi;    S'j 


639.36 
638.58 


A-80 


A- 9 


Ttr.^r.s^nip  24  Nortih,    Par.ce   11  West,    ?r-!FM 

Sec.    21  Sh 

Sec.    28         All 

Sec.    33  N^s 

Sec.    34  All 

Sec,    35         All 


■r.croace 
320. CO 
640.00 
320.00 
640.00 
640.00 


To-Tiship  23  North,    Pance  13  VJest,   ^3■TFM 
Sec.   14         sh  v^h-r   sh 
Sec.    23         ;^JL1 
Sec.    24  All 


480.00 
640.00 
640.00 


TOT^i  ACPE^.GE:  35,000.00 
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APPEiroiX  B-1 

APPROXIMATE  FLOODPLAIN  ACREAGES 
ON  SURFACE  MIMEABLE  COAL  TRACTSa/.b/ 


Coal  Tract 

Major  Drainageway(s) 
(Including  tributaries) 

Acreage 

La  Plata  tfl 

N/A 

0 

La  Plata  #3 

N/A 

0 

Johnson  Trading  Post 

San  Isidro  V/ash 

190 

Star  Lake  East  HI 

Salazar  and  Papers  Washes, 

75 

Star  Lake  Vfest  '42 

Arroyo  Pueblo  Alto 

16 

Klmbeto  #2 

Betonnie  Tsosle  \-la.sh 

180 

Gallo  Wash  #1 

N/A 

0 

Bisti  #1 

Alamo  and  De-na-zin  Washes, 
and  Coal  Creek 

i»60 

Blsti  #2 

Hunter  Wash 

87 

Blsti  #^ 

N/A 

0 

Blstl  »(i   and  #8 

N/A 

0 

Lee  Ranch  East 

N/A 

0 

Lee  Ranch  Middle 

San  Isidro,  Doctor,  and  Tinaja  Arroyos, 
Mulatto  Canyon  Creek,  and  Voght  Draw 

948 

Lee  Ranch  West 

Canyon  Lan^o  and  Mulatto  Canyon 
Creeks,  and  Arroyos  Leon  and  Tinaja 

'112 

Divide 

Canada  Marcelina  and  Milpltas  Draw 

513 

Crovffipoint  tlortheast 

Indian  Creek  and  Kim-me-ni-oli  V/ash 

400 

Crownpoint  East  (LC  & 
HC) 

Kim-me-ni-oli  Wash 

405 

Hospah  #1 

Inditos  Draw  and  Kim-me-ni-oli  Wash 

509 

Chico  Wash  South 

Arroyos  Chico,  La  Azabache  and  Seccion 

315 

Catalpa  Canyon 

N/A 

0 

Pinehaven 

\-lhlte  Water  Arroyo 

380 

Tvdn  Buttes 

Twin  Buttes  Wash 

36 

Hogback 

Catalpa  Canyon  and  Peretti  Canyon  Creeks 

37 

Sundance 

N/A 

0 

Bread  Springs  #1 

N/A 

0 

Gamerco  #1  (LC) 

N/A 

0 

Gamerco  #1  (HC) 

N/A 

0 

Samson  Lake  #2  {IC  h 
HC) 

Samson  Lake 

15 

TOTAL 

4,97B 

Source:  U.S.  Dept.  of  Housing  and  Urban  Development,  Federal  Insurance 

Administration,  1977,  1978,  and  1980.  (Acreages  computed  with  dot 
grid,  using  Flood  Hazard  Boundary  Maps). 

Notes:  ^'     Maps  showing  the  areal  distribution  of  these  floodplains  were. 

presented  in  the  Site-Specific  Analysis  prepared  for  each  tract 
(USDI,  BLM,  1982). 

b/  Ploodplain  acreages  on  PRLA  tracts  are  presented  in  Appendix  P-12 
of  Final  Environmental  Assessment  For  Coal  Preference  Right 
Leasing  New  Mexico  (USDI.  Bijvi.  198I). 
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Figure  B-2.   Flow-duration  curves  for  selected  gaging  stations 
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Figure  B-3.   Location  of  selected  surface-water  sites 
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Figure  B-5,   Location  of  selected  water-quality  gaging  stations 
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Drainage 

Number 

area 

on 

Station 

(square 

figure 

number 

Station  name 

ml  les) 

1 

08334300 

Papers  Wash  near 
Star  Lake  T.P. 

20.3 

2 

08340500 

Arroyo  Chico  near 
Guadalupe 

1,390 

3 

09365000 

San  Juan  River 
at  Farmlngton 

7,240 

4 

09367400 

La  Plata  River 
tributary  near 
Farmlngton 

1.03 

5 

09367500 

La  Plata  River 
near  Farmlngton 

583 

6 

09367555 

Shumway  Arroyo 
near  Frultland 

62.8 

7 

09367561 

Shumway  Arroyo 
near  Water  flow 

73.8 

8 

09367660 

Chaco  Wash  near 
Star  Lake  T.P. 

59.0 

9 

09367680 

Chaco  Wash  at 

Chaco  Canyon  N.  Mon. 

578 

10 

09367682 

Gal lo  Wash  at  Chaco 
Canyon  N.  Mon. 

36.2 

II 

09367685 

Ah-sh l-sle-pah  Wash 
near  Kimbeto 

8.21 

12 

09367710 

De-na-zin  Wash 
near  BIstI  T.P. 

184 

13 

09367930 

Hunter  Wash  at 
BistI  T.P. 

45.6 

14 

09367934 

Teec-ni-dl-tso 
Wash  near  Burnham 

7.2 

15 

09367936 

Burnham  Wash  near 
Burnham 

8.6 

16 

09367938 

Chaco  River  near 
Burnham 

3,640 

17 

09368000 

San  Juan  River 
at  Shiprock 

12,900 

18 

09386950 

ZunI  River  above 
Black  Rock  Res. 

810 

19 

09395500 

Puerco  River  at 
Gal  1  up 

558 

20 

355841- 

Kim-me-n I-ol I 

- 

10808 1810 

Wash  near  Chaco 
Canyon  N.  Mon. 

21 

361404- 

Coal  Creek  above 

47.5 

108074710 

Tanner  Lake  near 
BIstI  T.P. 

Period  of  record 

Chemical     Suspended 
qua  I Ity      sed Iment 


1978- 


1978- 


- 

1948-56 

1978- 

1962- 

1979- 

1979- 

1979- 

1970-73 

1978-81 

1978- 

1976- 

1976- 

1975- 

1975- 

1978- 

1978- 

1976- 

1976- 

1979-81 

1979-81 

1977- 

1977- 

1976- 

1976- 

1975- 

1975- 

1978- 

1978- 

1978- 

1978- 

1978- 

1978- 

1941-45 

1951- 

1951- 

1978- 

1979- 

1975- 

1980- 

1978- 

1978- 

1975 


1975-77 


Source:   Modified  f rom  Hej I  (1982) 
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Table  B-8.   Estimates  of  sediment  yield  from  PRLA  tracts. 


Erosion 

Erosion 

Total 

rate.  In 

Total 

rat 

e.  In 

surface 

acre-feet 

Sed  iment 

surface 

acre-feet 

Sediment 

area 

per  square 

yield.  In 

area 

per 

square 

yield,  in 

PR  LA 

disturbed  mi 

e  per 

acre-feet 

PRLA 

d Isturbed   ml  1 

e  per 

acre-feet 

number 

In  acres 

year 

per  year 

number 

In  acres 

year 

per  year 

NM-585 

2,811 

1-3 

4.4-13.2 

NM-6802 

340 

>3 

>l.6 

NM-3752 

3,760 

1-3(50$) 

3.6-10.3 

NM-6803 

160 

1-3 

.25-. 75 

.2-. 5 

(50$) 

NM-6804 

1,602 

>3 

(60$) 

5.5-7.5 

NM-3753 

2,951 

1-3 
.2-. 5 

(55$) 
(45$) 

2.9-8.6 

NM-7235 

160 

1-3 

(40$) 
.2-. 5 

.03-. 12 

NM-3754 

3,075 

.2-.5 

(80$) 

1.7-4.8 

1-3 

(20$) 

NM-8 1 28 

4499 

1-3 
.2-. 5 

(90$) 
(10$) 

6.3-19 

NM-3755 

2,588 

1-3 

(10$) 

1 1.2-12.2 

>3 

(90$) 

NM-8129 

1520 

1-3 
>3 

(45$) 
(45$) 

4.3-6.5 

NM-3834 

160 

>3 

>.75 

.2-. 5 

(10$) 

NM-3835 

4,500 

1-3 
.2-.5 

(25$) 
(75$) 

2.8-7.9 

NM-8 130 

2133 

1-3 
.2-. 5 

(80$) 
(20$) 

2.8-8.3 

NI^-3836 

5,110 

1-3 

8-24 

NM-8715 

1921 

.2-. 5 
1-3 

(50$) 
(50$) 

1.8-5.2 

NM-3837 

5,120 

1-3 

(70$) 

12.8-24.0 

>3 

(30$) 

NM-8717 

600 

1-3 

.9-2.8 

NM-3838 

4,787 

>3 

>22.4 

NM-8745 

520 

1-3 

.8-2.4 

NM-3918 

4,477 

1-3 
.2-.  5 

(42$) 
(42$) 

3.8-13.4 

NM-9764 

240 

1-3 

.4-1.1 

>3 

(16$) 

NM- 11670 

1119 

.2-.  5 
>3 

(90$) 
(10$) 

2.1-5.2 

NM-3919 

4,478 

1-3 

.7-21. 

NM-11916 

160 

>3 

>.75 

NM-6801 

160 

0-.2 

0-.05 

Surface  acres  disturbed  are  based  on  preliminary  estimates  and  will  be  changed  to 
reflect  revised  estimates. 

Erosion  rates  from  Figure  2-5  In  the  Draft  Environmental  Assessment  for  Coal  Preference 

Right  Leasing,  New  Mexico  (USD  I,  BLM  1981a). 
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Table  B-9.  Estimates  of  sediment  yield  from  coal  tracts 


Lease 
area 


Erosion 
Total      rate,  in 

surface    acre-feet  Sediment 

area       per  square  yield,  in 

disturbed  mile  per  acre-feet 

in  acres   year  per  year 


Lease 
area 


Erosion 
Total      rate,  in 

surface    acre-feet  Sediment 

area       per  square  yield,  in 

disturbed  mile  per  acre-feet 

in  acres   year  per  year 


La  Plata  1  1070  .5-1  .8-1.7 

La  Plata  3  1128  .5-1  .9-1.8 

Johnson  Trading 

Post  5112  .2-. 5  1.6-4.0 

Star  Lake  East  1  4130  1-3  6.5-19.4 

Star  Lake  West  2  2165  .2-. 5  .7-1.7 

Kimbeto  2  1135  .2-. 5  .4-. 9 

Gal lo  Wash  1  1906  1-3  3.0-8.9 

Bisti  1  4871  1-3  7.6-22.8 

Bisti  2  4598  1-3  7.2-21.6 

Bisti  4  3740  1-3  5.8-17.5 

Bisti  6/8  560  1-3  .9-2.6 

Lee  Ranch  East  2196  1-3  3.4-10.3 

Lee  Ranch  Middle  8572  1-3  13.4-40.2 

Lee  Ranch  West  10132  1-3  15.8-47.5 

Divide  4325  1-3  6.8-20.3 

Crownpoint  NE  10834  .5-1  8.5-16.9 

Crownpoint  East  12979  .5-1  10.1-20.3 

Hospah  1  -  1-3  - 

Chico  Wash  South  8572  <.2  <2.7 


Catalpa  Canyon  730  .5-1  .6-1.1 

Sandance  1597  .5-1  1.2-2.5 

Hogback  2198  .5-1  1.7-3.4 

Twin  Buttes  12550  .5-1  9.8-19.6 

Pinehaven  1831  .5-1  1.4-2.9 

Bread  Springs  1  930  .5-1  .7-1.5 

Gamerco  1  and  2  1942  .5-1  1.5-3.0 

Samson  Lake  2/2  973  .5-1        .8-1.5 

La  Plata  2  *  160  .5-1        .1-.2 

La  Plata  4  *  160  .5-1        .1-.2 

Star  Lake  East  2    160  1-3        .2-. 7 

Kimbeto  *  160  1-3       .2-. 7 

Nageezi  *  160  1-3        .2-. 7 

Gal lo  Wash  »  _  1-3  - 

Hospah  -  1-3 

Tah-ha-bah  well  •   160  .5-1        .1-.2 

Bread  Springs  2  80  .5-1        .06-. 1 

Gamerco  *  160  .5-1        . 1-.2 

Samson  Lake  1  *  160  .5-1        .1-.2 


*  Indicates  underground  mine. 

Surface  acres  disturbed  are  based  on  preliminary  estimates  and  will  be  changed  to 
reflect  revised  estimates 

Erosion  rates  from  Figure  2-5  in  the  Draft  Environmental  Assessment  for  Coal  Preference 

Right  Leasing,  New  Mexico  (USDI,  BLM  1981a) 
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APPEtJDIX  C 
VEGSTATIOM  TYPES 


Sagebrush  Type:   (04l) 

Big  sagebrush  is  the  dominant  species.  Sagebrush  and  perennial 
understory  species  density  varies  with  soil  type  and  past  grazing  use.  Native 
vegetation  production  potential  is  good. 

Grass  species  commonly  present  with  big  sagebrush  include  blue  grama, 
galleta,  bottlebrush  squirreltail,  western  wheatgrass,  sand  dropseed  and  Indian 
ricegrass.  Common  forbs  are  wildbuckwheat,  Russian  thistle,  tansymustard  and 
wooly  Indian-wheat.  Broom  snakeweed,  fourwing  saltbrush,  pricklypear  cactus, 
and  winterfat  are  typical  shrubs. 

Pinyon-Juniper  Type 

The  type  is  dominated  by  an  overstory  of  pinyon  pine  and  Juniper 
species.  Browse  and  grass  production  is  greater  when  the  stand  is  young.  As 
the  stand  matures,  shading  increases  and  limits  understory  production.  Isolated 
pockets  of  ponderosa  pine,  Douglas  fir,  quaking  aspen,  and  narrowleaf  cottonwood 
are  found  at  heads  of  many  rocky  canyons. 

Principal  shrub  species  include  true  mountain-mahogany,  antelope 
bitterbrush,  oakbrush  species.  Mormon- tea,  fourwing  saltbush,  pricklypear 
cactus,  serviceberry  and  New  Mexican  cliffrose.  Sparse  understory  cover 
includes  blue  grama,  galleta,  Indian  ricegrass,  prairie  junegrass,  sand 
dropseed,  muttongrass  and  need le-and- thread.  Scattered  forbs  are  wildbuckwheat, 
pensterx)n  species,  fleabane,  milkvetch  species,  and  Hymenoxys  species. 

Grassland  Type 

The  grassland  type  is  not  uniform  throughout,  but  is  dominated  by 
galleta  and  blue  grama.  Areas  of  deep,  coarse  textured  soils  commonly  support 
Indian  ricegrass,  galleta,  blue  grama,  sand  dropseed,  fourwing  saltbush  and 
Mormon-tea.  Swales,  drainages,  and  low  lying  areas  where  soils  are  mildly 
alkali  contain  galleta,  alkali  sacaton,  bottlebrush  squirreltail,  and  western 
wheatgrass.  Black  greasewood,  shadscale  and  fourwing  saltbush  are  major 
scattered  shrubs.  Sunflower  species  annual  saltbush  -species,  and  Russian 
thistle  are  common  forbs.  Upland  soils  of  greater  loam  and  clay  content  support 
a  grass  complex  where  galleta,  blue  grama,  alkali  sacaton,  sand  dropseed,  and 
red  threeawn  dominate.  Characteristic  shmibs  include  fourwing  saltbush, 
v/interfat,  sagebrush  species,  soapweed.  Mormon  tea,  broom  snakeweed,  and 
rabbi thrush  species.  Wooly  Indian-wheat,  Russian  thistle,  wildbuckwheat, 
globmallow,  and  dock  are  common  forbs. 

Production  of  native  vegetation  for  livestock  use  is  good.  Numerous 
Navajo  family  operations,  as  well  as  a  few  larger  livestock  operators  are 
suprxjrted  by  this  type. 
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Halophytlc  Type 

Black  greasewood  dominates  the  aspect  on  alkaline  soils,  while 
fourv/ing  saltbush  occupies  saline  soils.  They  may  be  found  growing  together 
associated  with  mound  saltbush  shadescale,  mat  saltbrush  and  big  sagebrush. 
Major  grass  sfjecies  are  alkali  sacaton  and  other  dropseed  species  galleta, 
western  wheatgrass,  bottlebrush  squirrel tail,  and  inland  saltgrass.  Forbs  are 
frequent  including  Russian  thistle,  goosefoot  species,  stickseed  p^epperweed, 
fireweed,  suminercypress,  pussytoes,  annual  saltbush  species,  dock,  and  seepweed. 
Ve^tation  production  potential  is  limited  by  soil  restrictions. 

Fourwing  saltbush  and  black  greasewood  comprise  overstory  vegetation. 
Fouri^ing  saltbush  is  prevalent  on  saline  soils  while  black  greasewood  is  most 
prevalent  on  alkaline  soils. 

Comnon  grasses  are  alkali  sacaton,  galleta,  western  wheatgrass,  blue 
grajtia  and  inland  saltgrass.  Frequent  forbs  are  Russian  thistle,  goosefoot 
species,  stickseed,  pussytoes  pepperweed,  and  firev/eed  sumrnercypress. 

Vegetation  consists  of  grasses,  scattered  shrubs  and  an  abundance  of 
annuals.  The  site  can  support  a  good  grass  cover  when  in  good  range  condition 
and  under  proper  range  manctgement.  Alkali  sacaton,  black  greasewood,  fourwing 
saltbush,  galleta,  inland  saltgrass,  shadscale,  and  broom  snakeweed  comprise  a 
major  portion  of  the  vegetation. 

Potential  perennial  production  is  good  for  native  saline  and  sodic 
tolerant  species,  under  proper  inanagement. 

Conifer  Type 

Overstory  consists  of  mixed  pinyon,  juniper  species  and  ponderosa 
pine,  with  Douglas  fir  occurring  on  nx)ist,  shaded  sites.  Pinyon  and  ponderosa 
pine  are  found  on  more  exposed  rocky  areas.  Quaking  aspen  also  occurs  in  canyon 
heads.  Understory  is  dominated  by  grasses  such  as  blue  grama,  galleta, 
bottlebrush  squirrel  tail,  /Arizona  fescuse,  prairie  junegrass,  muttongrass, 
mountain  muhly,  and  western  wheatgrass.  Shrubs/species  are  not  abundant. 

Rock  Outcrop  Type 

General  aspect  is  rocky  with  scattered  pinyon  pine,  juniper  species 
and  shrub.  Canmon  shrubs  include  New  Mexico  cliff rose,  antelope  bitterbrush, 
serviceberry,  true  mountain  mahogany,  big  sagebrush,  bud  sagebrush,  pricklypear 
cactus,  broom  snakeweed,  fendler  bush,  rabbi thrush  species,  and  Mormon- tea. 
Grasses  are  not  common. 

Majority  of  vegetation  is  located  along  channel  edges.  These  edges 
often  have  a  high  watertable  and  support  sub-irrigated  riparian  vegetation.  The 
arroyo  or  river  bed  is  usually  barren.  Riparian  areas  support  a  diverse  complex 
of  vegetation,  with  conmon  species  being  cottonwood,  saltcedar,  Russian-Olive, 
sedges,  rushes,  inland  saltgrass,  western  wheatgrass,  and  numerous  forbs. 
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Dune land  Type 

It  is  composed  of  deep,  excessively  drained,  gently  to  rnocierately 
sloping,  shifting,  nearly  barren  sand  masses. 

Vegetation  is  sparse.  V/oody  species  dominate,  with  shrubs  often 
covering  sand  dune  tops.  Species  occurring?;  include  black  greasewooo,  fourwing 
saltbush,  giant  dropseed,  Indian  ricegrass,  and  alkali  sacaton.  Porb  occurrence 
is  limited. 

Badlands  Type 

Vegetation  is  generally  located  in  flats  and  intermittent  channels 
which  dissect  the  landform.  Vegetation  is  sparse.  "4ain  grasses  are  alkali 
sacaton  and  ^^lleta.  Shrubs  are  black  greasewood,  shadescale,  mound  saltbrush, 
fourwing  saltbush,  broan  snakeweed,  rabbitbrush  species,  and  Monnon  tea. 
Principal  forbs  are  Russian  thistle,  vvildbuck wheat,  annual  saltbush  si^ecies, 
four-o'clock,  and  composite  species. 

Riverwash-Wetland  Type 

Streamflow  is  highly  variable,  intermittent,  and  of  short  duration. 
These  drainages  are  dry  the  majority  of  the  year. 
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APPENDIX  D 
BIOLOGICAL  ASSESSMENT 
for 
SAN  JUAN  RIVER  REGIONAL  COAL  EIS 


Prepared  by 
J.  David  Renwald 
Wildlife  Management  Biologist 


United  States  Department  of  Interior 
Bureau  of  Land  Management 
Farmington  Resource  Area 
Farmington,  New  Mexico 
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Federal  Threatened  or  Endangered  Species 
Potentially  Occurring  Within  the  San 
Juan  Regional  Coal  ES  Area 
and  Determination  of  Effect 


1.  Peregrine  Falcon  (Falco  peregrinus)  -  No  effect. 

2.  Bald  Eagle  (Haliaeetus  leucocephalus)  -  No  effect. 

3.  Black- footed  Ferret  (Mustela  nigripes)  -  No  Effect. 

4.  Colorado  River  Squawfish  (Ptychocheilus  lucius)  -  No 
effect. 

5.  Mesa-verde  Cactus  (Sclerocactus  mesa-verdae)  -  No 
effect. 

Proposed  Species  -  None 

Critical  Habitat  -  None 
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Basis  for  Determination  of  Effect 

1.  Peregrine  Falcon 

In  the  Revised  Check-list  for  the  Birds  of  New  Mexico  by 
Hubbard  (1978)  it  states  that  the  peregrine  falcon  summers  in 
montane  areas  statewide  and  breeds  on  cliffs  near  water.   How- 
ever, there  are  no  known  historical  nesting  records  for  the 
project  area  (Nelson,  personal  communication,  1982)  though 
birds  are  seen  during  spring  and  fall  migrations.   Raptor  nest- 
ing surveys  (opportunistic)  conducted  for  the  BLM  by  Bio-West, 
Inc.,  an  independent  contractor,  from  July  1980  through 
September  1981  turned  up  no  evidence  of  peregrine  falcon 
nesting.   Surveys  were  conducted  from  ground  and  helicopter 
routes  in  potentially  suitable  cliff  areas.   Raptor  nest 
surveys  conducted  cooperatively  by  the  USFWS  and  BLM  using 
helicopters  (April  6,  7,  1982  and  June  2,  1982)  also  proved 
negative. 

Consultation  with  the  New  Mexico  Department  of  Game  and  Fish 
(NMDG&F)  pertaining  to  Coal  Unsuitability  Criteria  #10  was 
conducted  during  planning  stages  for  the  Chaco  Unit  Resource 
Analysis  in  1980.   At  that  time  they  stated  that  there  were  no 
habitats  on  federal  lands  critical  or  essential  to  T&E  plants 
or  animals  (see  attached  Enclosure  1) .   Other  sources  used  for 
determination  of  effect  were:   the  U.  S.  Forest  Service  Run- 
Wild  Program;  New  Mexico  Heritage  Program;  A  Wildlife  Inventory 
of  the  Star  Lake-Bisti  Coal  Lease  Area  by  the  Office  of 
Biological  Services,  USFWS;  and  the  most  recent  issues  of 
American  Birds  from  February,  1976  through  March,  1982. 

We  feel  that  the  general  lack  of  water,  adjacent  cliff  sites 
and  preferred  prey  items  preclude  peregrine  falcons  from  nest- 
ing or  wintering  in  the  project  area. 

2 .  Bald  Eagle 

The  discussion  concerning  the  peregrine  falcon  is  applicable 
here.   The  same  contracted  and  cooperative  nesting  surveys 
proved  negative.   Consultation  with  the  state  (see  Enclosure  1) 
and  numerous  public  meetings  conducted  by  the  Regional  Coal 
Team  in  1982  also  resulted  in  no  important  habitat  identified  by 
NMDG&F.   Winter  bald  eagle  use  along  the  La  Plata  River  is  not 
close  enough  to  the  La  Plata  1-4  tracts  to  pose  significant 
impacts  (see  Map  D-1)  . 

Sources  and  references  are  the  same  as  for  the  peregrine  falcon 
with  the  addition  of  Wintering  Bald  Eagle  Studies  compiled  by 
Grubb  (1979). 
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3.  Black-footed  Ferret 

The  potential  for  finding  black-footed  ferrets  (BFF)  does 
exist  in  northwest  New  Mexico  (Findlay  1977,  USFWS  1980) . 
Recent  surveys  for  BFF  have  proved  negative  within  and  adjacent 
to  the  EIS  project  area.   These  surveys  include:   the  MAPCO, 
Inc.  linear  right-of-way  completed  in  the  summer  of  1980; 
Investigations  of  Potential  Black- footed  Ferret  Habitat  in  the 
Vicinity  of  Crownpoint/  New  Mexico  done  by  Sverdrup  &  Parcel 
and  Associates,  Inc.,  occular  reconnaissance  of  prairie  dog 
towns  within  the  study  area  inventoried  by  Bio-West,  Inc.  a 
contractor  hired  by  BLM  to  do  wildlife  surveys  in  the  Chaco-Bisti 
area;  and  numerous  surveys  done  by  USFWS  prior  to  prairie  dog 
poisoning  programs  in  northwest  New  Mexico.   A  BFF  sighting  by 
Berger  in  1977,  at  one  time  confirmed,  is  presently  considered 
unconfirmed  after  recent  conversations  with  Berger. 

In  order  to  provide  for  the  welfare  of  potential  BFF's  mine 
plans  within  the  project  area  will  stipulate  that  any  prairie 
dog  towns  larger  than  50  acres  that  could  be  destroyed  by  mining 
activities  will  have  a  standard  BFF  survey.   This  is  in  keeping 
with  your  letter  to  the  State  Director,  BLM,  dated  September  8, 
1981. 

Based  on  the  above  information  we  have  determined  no  impact  on 
BFF's. 

4 .  Colorado  River  Squawfish 

One  of  the  assumptions  of  the  PDEIS  is  that  subsurface  water  in 
the  vicinity  of  leased  coal  tracts  would  be  used  in  mining 
operations,  therefore  we  have  determined  that  habitats  of  the 
Colorado  River  Squawfish  in  the  San  Juan  and  Animas  Rivers  would 
not  be  affected. 

5 .  Mesa-verde  Cactus 

Potential  habitat  has  been  identified  in  the  Chaco  area  for 
this  species,  however,  no  extensive  ground  surveys  have  been 
completed.   Stipulations  in  mine  plans  would  require  surveys 
and  mitigation  to  protect  this  species.   No-  impact  on  this 
cactus  is  expected. 
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BALD  EAGLE  HABITAT 
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LA  PLATA  TRACTS 
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MAP  D-1 


LA    PLATA    «!:    SURFACE 


LA    PLATA    »3:    SURFACE 


LA   PLATA   «2:    UNDERGROUND  LA    PLATA   »4:    UNDERGROUND 


BALD   EAGLE   WINTER   USE:     HEAVY  1-4  BIRDS-CONSISTENT 


BALD   EAGLE   WINTER    USE:    LIGHT   0-2   BIRDS-INTERMITTENT 


D-7 


i^ 


i 


u 
(/) 

D 

Q 
2 

< 

z 

< 

2 

< 

H 

o 

0. 


>< 

Q 
2 


Cu 
< 


< 


APPKDiX  E-1 

KIGHTS-OP-WAY  LOCATED  ON 

PRLAs 

PBLk 

Kight-of-Way 

Right>of-v;ay 

Dimension 

Mumber 

Type 

Serial  Uumber 

(Feet) 

Acreage 

MM  585 

Natural  Gas  Pipeline  (Application) 

NM  18724 

50  X  9,000 

10.33 

Powerline 

NM  23125 

20  X  7,000 

3.21 

Powerline 

m  26950 

20  X  4,000 

1.84 

Powerllne 

tt'l  29865 

20  X  10,300 

4.73 

Natural  Gas  Pipeline 

HM  042741 

50  X  6,900 

7.92 

Telephone  Line  and  Pipeline 

NI4  066400 

70  X  8,400 

13.50 

NM  3752 

Proposed  Star  Lake  Railroad  -  Atchison-Topeka 
and  Santa  Fe  Railroad  Co.§/ 

NM  29324 

150-200  X 
3,516.36 

15.41 

m  3753 

N/A 

NM  3754 

Powerline 

HM  12221 

20  X  1,800 

.83 

Proposed  Star  Lake  Railroad  -  Atchison-Topeka 

NM  29324 

150-200  X 

and  Santa  Fe  Railroad  Co.a/ 

6,331.59 

23.25 

NM  3755 

Powerline 

NM  0556114 

50  X  5,500 

6.31 

NM  3834    N/A 
NM  3835    N/A 

m  3836   N/A 

NM  3837  N/A 

N?l  3838  N/A 

NM  3918  Powerline 

NM  3919  Powerline 

N?l  6801  Natural  Gas  Pipeline 
Natural  Gas  Pipeline 
Natural  Gas  Pipeline 

NM  6802  Powerline  (Application) 

NM  6804  Powerline 

NM  7235  N/A 

NM  8128  Road  Right-of-way 

NM  8129  N/A 

NM  8130  Natural  Gas  Pipeline 

NM  8715        Natural  Gas  Pipeline 
Powerline 
Natural  Gas  Pipeline  &  Telephone  Line 

NM  8717  N/A 

NM  8745  N/A 

NM  9764  N/A 

•■JT4  11670  Natural  Gas  Pipeline,  Powerline,  &  Road 

NM  11916  N/A 


m  0556114 

60 

X  15,300 

21.07 

NM  0556114 

60 

X  3,900 

5.37 

NM  022491 

m  022522 

NM  33177 

50 
50 
50 

X  6,000 
X  6,000 
X  6,000 

6.89 
6.89 
6.89 

NM  34119 

50 

X  2,600 

2.98 

NM  0556114 

60 

X  8,300 

11.43 

m  30254 

35 

X  3,300 

2.65 

HM  09148 

50 

X  2,900 

3.33 

NM  042741 

m  0559354 

m  066400 

50 

15t 

70 

X  2,500 
1  X  9,600 
X  2,800 

2.87 

33.06 

4.50 

NM  34781 


80  X  4,000 


7.35 


Note:     ^/proposed  Facility  -  pending  private  land  easement  acquisition.     Federal  right-of-way 
grant  Issued  12-05-79. 
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APPKJDIX  1-^2 
RIGHTS-OF-WAY  LOCATED  OH  OOllPEnTIVh: 

COAI.  rj;ASE  THACTS 

Tract  Name 

F^ight-of-V/ay 
Type 

Right-of-V.'ay      Dimension 
Serial  flunber         (Feet) 

Acreage 

La  Plata  n  Bypass 
La  Plata  if?  a/ 

natural  Gas  Pipeline 
tl/A 

m  26540         50  X  1,000 

1.15 

La  Plata  if3 
La  Plata  m 
Johnson  Trading  Post 


Star  Lake  Fast  n 

Star  Lake  East 
(LC)  a/ 

Star  Lake  Vtest  ft2 
Bypass 

Klmbeto  n  a/ 

Kimbeto  If 2  Bypass 

Nageezi  a/ 

Gallo  VJash  #1  Bypass 

Gallo  V/ash  if2  §/ 


N/A 

tJ/A 

Natural  Gas  Pipeline  (riapco) 

Natural  Gas  Pipeline 

Natural  Gas  Pipeline 

Natural  Gas  Pipeline  (Apln.) 

Powerline 

Powerline 

Powerline 

Powerline 

Road 

Powerline 

Powerline 
Powerline 

Natural  Gas  Pipeline 

Natural  Gas  P/L  and  Telephone  Line 

Powerline 

N/A 

Natural  Gas  Pipeline 

Natural  Gas  Pipeline 


Natural  Gas  Pipeline  (Proposed  Shell   r^Rl  29081    i^O   x  1,200 


NM  3C)230 

50  X  900 

1.03 

MM  l655f> 

50  X  900 

1.03 

m  17176 

50  X  13,600 

15.61 

tri  18724 

50  X  13,500 

15.60 

:iT'.  8601 

20  X  3,900 

1.79 

m  26729 

20  X  8,noo 

3.86 

im  27146 

20  X  1,600 

.73 

m  3742 

150  X  1,400 

4,82 

NM  30233 

25  X  1,200 

.69 

i:m  3742 

150  X  8,200 

28.24 

NM  3742 

150  X  6,500 

22.38 

m  29865 

20  X  2,700 

1.24 

>JM  042741 

50  X  4,500 

5.17 

SF  066400 

70  X  4,500 

7.23 

MM  0556114 

60  X  3,300 

4.55 



50  X  8,500 

9.76 

NM  09148 

50  X  1,100 

1.26 

Bistl  #1 
Bistl  §2 


Bisti  #4  A  )!c  B 
Bisti  #6  Bypass 
Lee  Ranch  East 
Lee  Ranch  Middle 


OO2  Line) 
Natural  Gas  Pipeline 
Natural  Gas  Pipeline 
Natural  Gas  P/L  and  Telephone  Line 
Natural  Gas  P/L  and  Powerline,  &  Hoad 
Powerline 
Powerline 
Powerline  (Apln.) 

Natural  Gas  Pipeline 
Natural  Gas  Pipeline 
Natural  Gas  Pipeline 
Powerline 
Powerline 

N/A 

Powerline 

Powerline 

Powerline 


NM  042739 

iiri  0558168 

SF  066400 

Nri  34781 

NM  0559354 

r^-1  27270 

MM  34119 

NM  022491 
NM  022522 
NM  33177 
NM  12221 
NM  23125 


50  X  3,100 
50  X  3,100 
70  X  3,100 
80  X  1,200 
40  X  4,600 
20  X  3,200 
50  X  14,500 

50  X  6,000 
50  X  6,000 
50  X  6,000 
20  X  500 
20  X  2,000 


NM  12221    20  X  1,300 
NM  0263365  100  X  5,800 
NM  .063642   100  x  5,800 


1.10 

3.56 
3.56 
4.98 
2.20 
4.22 
1.47 
16.64 

6.89 
6,89 
6.89 
0.23 
0.92 


0,60 
13.32 
13.32 
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APPEfJDIX  \-.-2   (Concluded) 


RirJit-of-',Iay                                Right-of-V/ay       Dimension 
Tract  Name Type Serial  [lumber         (Feet) Acreage 

Lee  Ranch  Vfest  Powerline  a/  ;«  0636M2         100  x  5,900  13. 5*4 

Powerline  ^/  tIM  0263365       100  x  12,600  28.93 

Divide  Proposed  Star  L;tlce  liailroad:  III  I  2932^4  225  x  1,022  5.28 

Atchisoii-  Toi^eka  and  Santa  Fe 

Railroad  Co.  ^/ 

Powerline  (230  KV)  £/  100  x  3,900  8.95 

Four  Comers-Ambrosia-Pa jari to  Mn  41002  200  x  3,900  17.91 

Powerline  (500  KV  RA/  Issued)  a/ 
Continental  Divide  Natural  Gas  N14  531'lA  40  x  3,000  2.75 

Pi|Teline  System-Proposed  By 
Transwestern  Pipeline  Corp.  2/ 

Crovmpoint  Northeast       Powerline  §./  ;ni  40364  30  x  22,400  15.43 

Cro'^npoint  East  Powerline  (230  CT)  £/  100  x  20,800  47.75 

Four  Corners-Ambrosia-Pajarlto  rjri  41002         200  x  20,800  95.50 

Powerline  (500  CT  HAJ  Issued)   a/ 

Hospah  #1  Byi^ss  Proposed  Continental  Divide  NM  53144         40  x  9,200  8.45 

Pipeline  System-Transvjestern 
Pipeline  Corp.  i^/ 

Hospah  H2  £/  Proixssed  Star  Lake  Railroad:  rJM  29324         200  x  26.81 

Atchison,  Topeka  and  Santa  Fe  5,839.68 

Railroad  Co.  ^/ 

Catalpa  Canyon  N/A 

Sundance  N/A 

Tah-Ha-13ah  Vtell  N7A 

(LC)  e/ 

Hogback  N/A 

Twin  Buttes  (LC)  Roadvay  Ilaterials  Site  -  New  "texico     Nl'l  037898       1.06 

State  Highway  Coninission 

Pinehaven  (LC)  Powerline  £/  NM  06l426       100  x  7,900  18.14 

Bread  Springs  #1  N/A 

(LC)  £/ 

Bread  Springs  r'2  N'/A 

(LC)  £/ 

Gamerco  #1  Bypass  Pov;erline  S/  50  x  2,600  2.98 

Ga-nerco  #1   (LC)  Proposed  Con  Paso  fiailroad  200  x  1,500  6.89 

Route  Estimated)  £/ 

Ga-nerco  if2  (LC)                 Proposed  Con  Paso  Railroad  200  x  7,700  35.35 

(Route  Estimated)  1/ 

Natural  Gas  Pii^line  £/  50  x  10,700  12.28 

Powerline  (115  KV)  £/  50  x  7,200  8.26 

Samson  Lake  ifl   (LC)         Poverline  (115  K^/)  £/  50  x  13,500  15.50 

Powerline  (115  KV)  £/  50  x  17,000  19.51 

Samson  Lake  /^2  Powerline  (115  KV)  £/  50  x  11,500  13.20 

ix)werline  (115  KV)  £/  50  x  9,400  10.79 

Notes:       a/gxisting  facilities  -  R-O-'.J  issued  -  mixed  surface  ownership  (BLM,  State,  Private, 

Indian 
^/proposed  facilities  -  R-O-U  issued. 

£'Exlsting  facilities  -  No  BL'l  administered  surface  is  involved 
f^/proposed  facilities  -  R-O-W  application. 
£./Tracts  identification  for  underground  mining.     Possible  exemption  from 

unsultability  criterion  (43  CFR  3461.2).     r-line  plan  is  necessary  for  site  sjiecific 

asessment. 
£/proposed  facilities  _  application  status  unknown  because  no  BLM-admlnlstered 

surface  is  involved. 
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APPENDIX  E-4 

Ti-JilGl\JRrATlU,l  FACILITlCo  LOC/vT'l;  GH   \^jr)'r2U\L  COAi  LXil)3   (PilLAs) 


■JuTuber 


xria;a;x)rtaion  Type  Ahli 
A:;',ency  or  Co;n)ariy 


Cerial  Muiiber/  01; icnn ioi i 
noad  ,iur:iber  (l''cct) 


;iM  5u5  Public  i-ioad:      L3ureau  of  Indlam  Affairs 

l.'M  3752         otar  Lake  uailroaci  -  Atchison-xO(;ekii  and 
oaiita  Fe  Railroad  Co.ii/ 
P\iblic  iioad:     ^an  Juan  County 

.l',l  3753         Public  i\oad:      Kan  Juan  County 

."JM  375'*         Ktar  Lake  liailroati  -  Atchit;on-To|jelca  and 
ojinta  Fe  Railroad  Co.^/ 
Public  Road:     State  of  New  riexico  Public  lioad: 
Car^  Juan  County 

iiil  3755  Public  Koad:  .'Jan  Juan  Countyli/ 

m  3B3'1  n/h 

U'A  3{i35  Public  Road:  Tan  Juan  County 

li!"  3^36  Rjblic  i\oad:  Ean  Juan  Coujity 

'A:\  3837  Public  Rocid:  San  Juan  County 

tiri  3P'3J''  n/A 

Un  391i"         Pul)lic  i;oad:     State  of  ?lew  .lexico 
Puolic  Road:     San  Juan  County 
Public  Road:     San  Juan  County^/ 


•n  3919 

Public 

P>oad 

State  of 

'lew  ■  lexico 

rn  6801 

Public 

Road 

State  of 

Hew  "lexico 

rni  6802 

:i/A 

?iri  G803 

Public 

Road 

San  Juan 

County 

?;ri  6804 

Public 

Road 

State  of 

Uow  Mexico 

Public 

Pxiad 

San  Juan 

Couity 

Public 

Road 

San  Juan 

Countyll/ 

Public 

Road 

San  Juan 

Countyll/ 

:i.".  7235 

M/A 

:iM  8123 

Public 

Road 

San  Juan 

Countyb/ 

M-l  8129 

tl/A 

:ri  8130 

Public 

iioad 

Bureau  of  Indian  Affairs 

IIM  8751 

ri/A 

rir.  8717 

,1/A 

Mil  87'15 

:j/a 

Nil  976il 

:'1/A 

m  11670 

^.i/^ 

•in  11916 

■  i/a 

47-A 

20 

X  9,200 

2932^4 
C-15 

150-200   X 
3,516.36 
60  X  7,300 

C-15 

GO 

X  8,yoo 

2932)1 

371 

C-l-'l 

15( 
6,: 
60 
60 

^-200  X 
31.59 
X  1,900 
X  200 

A-01 

60 

X  2,700 

C-15 

60 

X  6,000 

C-l'l 

60 

X  7,600 

C-l'l 

60 

X  14,900 

56/57 
A-09 
A-10 

60 
60 
60 

X  14,300 
X  8,600 
X  8, 5 CO 

56/57 

60 

X  3,500 

371 

60 

X  5,200 

C-l'l 

60 

X  8,400 

56/57 
A-30 
A-27 
A-28 

60 
60 
60 
60 

X  9,500 
X  1,400 
X  200 
X  4,000 

A-16 


46 


60  X  9,700 


20  X  4, 900 


4.22 

15.41 

10.06 

12.26 

23.25 

2.62 
.28 

3.72 

a. 26 
10.47 
20.52 


19.70 
11.85 
11.71 

4.82 

7.16 


11.57 

13.09 

1.93 

.28 

5.51 


2.25 


ilotes:     ^Proposed  facility  -  pending  private  land  oasenient  acquisition.     Federal 
right-of-way  grajit  issued  12/05/79. 
]2.'Roads  naintained  by  San  Juan  County,   but  not  considered  county   roads. 
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APPErroix  E-5 

TRANSPORTATION  FACILITIES  LOCATED  ON  ODMPETITIVE  COAL  IJ=:ASE  IKACTS 


Tract  Name 


Transportation  Type  and 
Agency  or  Company 


Serial  Number/  Dimension 

Road  Number (Feet) Acreage 


La  Plata  #1  Bypass 

N/A 

La  Plata  #2a/ 

N/A 

La  Plata  ,^3 

N/A 

La  Plata  ^ 

N/A 

Johnson  Trading  Post 

N/A 

Star  Lake  East  n 

Public 
Public 

Road: 
road: 

RIA 
BIA 

Star  Lalce  East 
(LC)a/ 

Public 
Public 

Road: 
Road: 

BIA 
BIA 

Star  Lake  West  #2 
Bypass 

N/A 

Klmbeto  n^ 

Public 
Public 

Road: 
Road: 

San  Juan  County 
San  Juan  County 

Kimbeto  §2   Bypass 

rj/A 

Nageezi^/ 

Public 

Road: 

San  Juan  County 

Gallo  Wash  #1  Bypass 

N/A 

Gallo  V/ash  #2^/ 

Public 

Road: 

San  Juan  County 

Bisti  #1 

Public 

Road: 

San  Juan  County 

Bisti  #2 

Public 

Road: 

State  of  New  Mexico 

Bisti  #4  A  8c  B 

N/A 

Bisti  ^6   Bypass 

Public 

Road: 

State  of  "Jew  Mexico 

Lee  Ranch  East 

Public 

Road: 

McKinley  County 

Lee  Ranch  Middle 
[jee  Ranch  West 

N/A 
N/A 

Divide 


Star  Lake  Railroad:  Atchison- 

Topeka  and  Santa  Fe  Railroad 
Co.a/ 

Public  Road:  BIA 


47 

47-A 

47 

47-A 


A-27 
A-30 


A-l!3 
C-15 
371 

371 
19 

MM  29324 
48-C 


20  X  2,200 
20  X  7,200 

20  X  7,000 
20  X  3,300 


60  X  13,500 
Go  X  5,000 


C-in    50  X  2,600 


Go  X  3,100 
Go  X  9,000 
Go  X  3,500 

Go  X  3,200 
Go  X  1,100 

225  X  1,022 
20  X  1,300 


1.01 
3.31 

3.21 
1.52 


18.60 
G.B9 


3.58 

4.27 

12.40 

4.82 

4.41 
1.52 

5.28 
O.GO 
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APPEtroiX  E-5   (Concluded) 


Tract  name 


Transportation  Type  and 
Agency  or  Company 


Serial  Number/  Dimension 
Road  Mumber (Foot) Acreage 


Crov/npoint  Northeast 

Crownpoint  East 
Hospah  #1  Bypass 
Hosi;Hh  #2^/ 


Public  Road:  State  of  Mew  Mexico 
Public  ftoad:  State  of  Nev/  Ifexico 


Public  fioad: 
N7A 


BIA 


Chico  V/ash  South 

(LC 

Public  Road 

Catalpa  Canyon 

U/k 

Sundance 

U/k 

Tah-Ha-Bah  Well 

(LC)a/ 
Hogback 

n/A 

M/A 

Star  Lal-ce  Railroad:  Atchison- 
Topeka  and  Santa  Fe  Railroad 
Co.b/ 

McKinley  County 


T-z/in  Buttes  (LC) 


Pinehaven  (LC) 


Bread  Springs  HI 

(LC)a/ 
Bread  Springs  ff2 

Gamerco  //I  Byjjass 

Gamerco  n   (LC) 


Ganerco  #2  (LC) 


Sanson  Lake  /^l 
(LC)a/ 

Samson  Lake  r2 


Public  Road:  McKinley  County 
Public  Road:  McKinley  County 

Public  Road:  State  of  ;Iev;  Mexico 
Public  Road:  McKinley  County 

M/A 

!J/A 

N/A 

Proposed  Con  Paso  Railroad   (Route 
Estimated )£/ 

Proix5sed  Con  Paso  fiailroad   (Route 
Estijnated)_c/ 

Public  Road:     McKinley  County 
Public  Road:     McKinley  County 

Public  I^.oad:      McKinley  County 
Public  Road:      McKinley  County 


56/57 
371 

60  X  17,500 
60  X  11,900 

24.10 
16.39 

48-A 

20  X  13,000 

5.97 

m  29324 

200  X 
5,839.68 

26.81 

C-19 

60  X  21,400 

29.48 

2 
26 

32 

24 


la 
Id 

la 

Id 


60  X  3,000 
60  X  15,000 

60  X  5,300 
60  X  400' 


200  X  1,500 


200  X  7,700 


60  X  11,500 
60  X  12,200 

60  X  2,000 
60  X  2,500 


4.13 
20.66 

7.30 
0.55 


6.89 


35.35 


15.84 
16.80 

2.75 
3.44 


Motes:    ^/Tracts  identified  for  underground  ndning.  Possible  exemption  from  unsuitablllty 
criterion  (43  CH\  3461.2).  Mine  plan  is  necessary  for  site-syjecific  assessment. 

^/proposed  facility  -  pending  private  land  easement  acquisition.  Federal 
right-of-way  grant  issued  12/05/79. 

£/proposed  facility  -  application  status  unknown  because  no  BLM-adninistered 
surface  is  involved. 
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APPENDIX  G 


AIR  QUALITY  ANALYSIS  ASSUMPTIONS 
AND  METHODOLOGY 


Two  studies  were  used  in  the  air  quality  impact  analysis  for  this  EIS .   The 
first  study  (Pedco  1982)  was  a  conservative  screening  analysis  to  determine 
if  a  mine  or  pair  of  mines  had  the  potential  to  exceed  the  applicable  ambient 
air  quality  standard.   Those  mines  that  showed  a  potential  were  then  analyzed 
in  more  depth  using  a  computerized  dispersion  model  CDMQC  (ECOS  1982)  . 

Predictions  of  future  effects  upon  air  quality  of  development  projects 
were  based  on  an  atomospheric  dispersion  modeling  analyses  of  pollutants 
emitted  within  and  adjacent  to  the  affected  areas.   Atmospheric  dispersion 
models  require  two  basic  types  of  input  data:   meteorological  data,  and 
pollutant  concentrations  at  specified  receptor  points  around  the  source. 
Models  are  specifically  designed  to  efficiently  assess  air  quality  in 
terms  of  averaging  periods  specified  in  regulatory  standards  for  the  affected 
region,  which  are  appropriate  to  the  environmental  conditions.   The  ECOS 
study  addresses  regional  effects  of  hypothesized  future  mines  in  the  San  Juan 
Basin.   The  pollutant  of  concern  is  TSP;  and  the  modeling  region  was  made 
sufficiently  large  to  encompass  all  areas  potentially  harmed  by  emissions  from 
proposed  coal  leasing. 

Emissions 

Emissions  from  three  types  of  sources  were  quantified  to  determine  the 
air  quality  of  the  EIS  area:   coal  mining,  both  surface  and  underground;  coal 
transportation  (hauling  and  transferring) ;  and  major  point  sources  in  the 
study  area. 

The  major  pollutant  emitted  by  the  coal  mines  is  particulate  emissions  of 
fugitive  dust.   The  mines  in  the  EIS  area  whose  emissions  were  quantified  con- 
sist of  surface  mines  and  underground  mines.   The  proposed  mines  consist  of 
a  total  of  20  surface  mine  units,  five  of  which  would  have  associated  under- 
ground mines. 

Only  fugitive  dust  emissions  were  computed  for  the  coal  mining  activities 
because  particulate  matter  is  the  only  pollutant  which  is  generated  in  large 
enough  quantities  to  have  a  significant  impact  on  regional  air  quality. 

Proposed  and  Existing  Mine  Leases 

Emissions  of  particulate  matter  from  proposed  surface  and  underground 
mines  were  calculated  directly  from  geologic  and  production  data  for  tracts 
in  the  San  Juan  Basin.   These  data  were  developed  by  the  Minerals  Management 
Service  (MMS)  of  the  Department  of  the  Interior.   To  complete  the  emissions 
calculations,  ECOS  developed  mining  scenarios  and  parameters  through  dis- 
cussions with  MMS  and  BLM  specialists  familiar  with  the  San  Juan  Basin.   A 
detailed  discussion  of  these  assumptions  and  the  resulting  emissions  data 
can  be  found  in  the  Technical  Report  (ECOS  1982) . 
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The  emissions  data  were  then  compared  with  emissions  data  derived  by 
PEDCO  (1982)  .   In  the  present  study,  one  mine  was  assumed  per  tract  for 
calculating  potential  project  emissions.   The  calculated  emissions  were 
somewhat  larger  than  those  derived  by  PEDCO.   The  present  study  used  the 
highest  emission  factors  approved  by  EPA  or,  where  lacking,  those  in  other 
published  studies,  while  assuming  the  high  level  of  Best  Available  Control 
Technology  required  by  EPA  Region  VIII. 

Emissions  calculated  for  each  of  the  one  or  more  tracts  available  for 
development  as  a  single  mine  under  each  alternative  were  then  analyzed  in 
order  to  construct  the  full  production  emissions  level  for  that  mine  and 
alternative.   Most  mines  in  the  various  project  alternatives  involved  a 
single  tract;  and  the  estimated  tract  emissions  were  used  for  that  mine. 
The  mines/alternatives  based  upon  multiple  tracts,  each  with  an  MMS-defined 
optimum  production  rate,  were  assumed  to  operate  at  the  rate  based  upon  the 
largest  tract.   An  operator  will  develop  the  most  productive  tract  first 
to  maximize  early  returns  on  investment;  and  this  will  basically  set  the 
subsequent  level  of  coal  production  when  mining  adjacent  tracts.   It  was 
assumed  that  mines  also  involving  existing  federal  and  state  leases  will 
produce  at  the  level  set  by  the  largest  BLM-proposed  tract.   This  assumption 
was  forced  by  the  lack  of  data  (i.e.  proprietary)  on  coal  production  from 
exising  leases. 

Calculations  for  one  mine  (#16)  for  the  various  alternatives  was  more 
complex.   One  alternative  (No.  3)  would  involve  only  existing  leases  for 
this  mine.   To  derive  the  level  of  production  for  this  mine  for  this 
alternative,  the  average  production  rate  from  tracts  in  each  alternative 
involving  BLM  tracts  was  calculated.   The  smallest  average  from  the  Mine  16 
BLM  alternative  was  then  chosen.   In  essence,  all  available  data  were  simply 
averaged  for  lack  of  better  information.   This  procedure  was  also  used  to 
calculate  emissions  for  the  No-Project  Alternative  (No.  1) . 

Two  mines  (#18  and  #20)  involved  only  existing  lease  tracts  for  all 
alternatives.   Thus,  all  alternatives  for  these  mines  would  have  the  same 
emissions  as  Alternative  1.   An  analysis  of  BLM  mine  data  suggested  the 
plausibility  of  using  BLM-based  mine  data  for  other  mines  situated  on  the 
closest  tracts  (i.e.  Mines  17,  19  and  20)  (personal  communication, 
Mr.  James  Edwards,  MMS ,  Farmington  District).   Thus,  Mine  18  for  each 
alternative  was  assigned  an  emissions  level  equal  to  the  average  of 
Alternative  1  emissions  for  Mines  17  and  19;  and  those  for  Mine  20  were  set 
equal  to  Alternative  1  emissions  for  Mine  19.   Table  3  lists  resulting 
emissions  for  each  mine  and  alternative.   Total  emissions  for  each 
alternative,  irrespective  of  location  of  emission  source,  can  be  derived 
by  summing  the  data  in  each  column.   These  sums  are  listed  as  the  last 
row  in  the  table. 

Mines  in  the  study  area  were  modeled  as  point  sources .   An  average 
emissions  height  of  five  meters  was  assumed  for  all  sources  from  the  mines. 
This  height  was  derived  after  considering  the  size  of  storage  piles  and  the 
heights  of  emissions  from  trucks  and  loading  devices,  crushing  and  sorting 
machinery,  road  repair  equipment,  etc. 
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Dispersion  Modeling  Methodologies 

For  assessment  of  annual  average  impacts,  the  EPA-guideline  Climatological 
Dispersion  Model  (CDMQC)  was  used  to  predict  ciomulative  concentrations  of  TSP 
resulting  from  each  coal  leasing  alternative,  together  with  emissions  from  other 
sources  in  the  San  Juan  Coal  Region. 

CDMQC  predicts  annual  average  pollutant  concentrations  based  on  the 
steady-state  Gaussian  dispersion  formulation.   A  technical  description  of  the 
CDMQC  model  is  provided  in  the  Technical  Report  (ECOS  1982) .   The  model  was 
designed  for  assessment  of  gaseous  pollutants;  therefore,  it  was  modified  to 
simulate  particulate  fallout  due  to  gravitational  settling.   Another 
modification  to  the  model  was  the  incorporation  of  an  algorithm  to  calculate 
annual  geometric  mean  concentrations,  since  federal  and  state  TSP  ambient 
air  quality  standards  (AAQS)  and  PSD  increments  are  not  specified  in  terms  of 
arithmetic  averages  but  in  geometric  means.   The  modified  CDMQC  model  can 
also  predict  concentrations  at  all  grid  points  of  a  specified  modeling 
grid  and  at  specific  receptor  points.   The  gridded  output  was  processed  by 
a  contouring  computer  program  to  generate  isopleth  maps . 

In  addition  to  annual  average  AAQ  and  PSD  increment  standards,  there  are 
also  corresponding  24-hour  average  standards  for  TSP.   A  statistical  model 
developed  by  Larsen  (1971)  of  the  U.S.  EPA  was  used  to  generate  maximum 
worstcase  24-hour  concentrations  for  receptor  points  where  high  annual 
arithmetic  means  occur.   This  statistical  procedure  is  described  in  the 
Technical  Report. 

Modeling  Area 

Figure  1  shows  the  spatial  extent  of  the  modeling  area.   The  grid 
origin  is  located  approximately  at  552.5  kilometers  (km)  East,  3874.7  km 
North,  in  the  Universal  Transverse  Mercator  (UTM)  coordinate  system  for 
Zone  12.   It  covers  an  area  of  225  km  by  210  km  and  includes  all  major 
emissions  sources  in  the  San  Juan  Coal  Region.   The  modeling  grid  employs 
a  5  km  resolution  in  each  direction,  and  contains  45  by  42  (1890)  grid  cells. 
For  assessment  of  potential  impacts  at  PSD  Class  I  areas  (Mesa  Verde  National 
Park  and  San  Pedro  Parks  Wilderness) ,  and  the  Chaco  Canyon  National 
Monument  Class  II  area,  specific  receptor  points  were  used  in  the  modeling 
to  predict  cumulative  increments. 

Within  the  selected  modeling  grid,  emissions  from  baseline  sources  and 
proposed  coal  mines  for  each  alternative  were  assigned  to  proper  grid  loc- 
tions.   For  estimates  of  worst-case  impacts,  all  emission  sources  were  modeled 
as  point  sources. 

Meteorological  Inputs 

The  climatological  dispersion  model  CDMQC  requires  the  joint  frequency 
of  wind  speed,  wind  direction  and  atmospheric  stability  as  meteorological 
inputs.   These  data  are  in  the  form  of  the  Stability  Array  (STAR)  program 
available  from  the  National  Climatic  Center.   Within  the  selected  modeling 
area,  STAR  data  are  available  for  the  monitoring  stations  located  at 
Farmington,  Gallup  and  Grants.   Since  CDMQC  can  only  accommodate  a  single  STAR 
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deck,  the  STAR  data  obtained  for  these  three  stations  were  averaged  for  use 
in  the  modeling.   The  averaged  STAR  data  were  assumed  to  be  representative  of 
climatological  dispersion  conditions  throughout  the  San  Juan  Coal  Region, 
without  consideration  of  subregional  conditions. 

Other  meterological  inputs  required  by  the  CDMQC  model  include  the  mean 
afternoon  and  nocturnal  mixing  heights.  Values  of  2000  meters  (m)  and  200  m 
were  assigned  to  these  mixing  heights. 

Background  Concentrations 

To  evaluate  the  effects  of  project  pollutant  emissions,  particularly  in 
relation  to  federal  state  air  quality  standards,  it  is  necessary  to  know 
the  pre-existing,  or  background,  TSP  concentrations.   A  value  of  30  ug/m 
was  assumed  to  represent  the  annual  background.   This  value  corresponds 
closely  to  the  average  annual  concentration  observed  by  the  state  monitoring 
station  at  Zuni  for  the  years  1977-1980,  and  is  believed  to  be  the  most 
representative  background  value  available.   It  was  also  used  in  the  earlier 
screening  analysis  for  the  proposed  coal  mines  conducted  by  PEDCO  Environmental 
Inc.  (1982). 

Modeling  Accuracy  and  Limitations 

The  modeling  studies  show  the  potential  worst-case  adverse  consequences 
of  the  project  on  air  quality  in  terms  sufficient  to  provide  an  understanding 
of  the  types  of  adverse  effects  to  be  expected,  their  geographical  extent, 
their  degrees  of  intensity,  and  their  relationships  to  regulatory  standards. 
This  information  can  be  used  to  aid  in  selection  of  a  preferred  alternative, 
and  to  anticipate  the  nature  of  its  impacts.   It  can  also  be  used  as  a  guide 
to  more  detailed  future  evaluation  of  the  selected  alternative  and  of  its 
specific  implementation  features. 

It  must  be  understood,  however,  that  the  modeling  studies  were  limited 
by  various  constraints,  and  the  conclusions  are  consequently  subject  to 
limitations  which  should  be  borne  in  mind  by  the  reader. 

Only  worst-case  situations  were  evaluated,  because  these  are  the  most 
important  in  determining  acceptable  project  limts.   However,  the  worst-case 
results  give  no  quantitative  information  on  average  impacts,  or  on  best 
case  situations,  or  on  frequencies  to  be  expected  for  worst,  average,  best, 
or  any  other  circumstances. 

Accuracy  of  modeling  results  obtained  in  this  study  is  affected  by  a 
number  of  potential  sources  of  error,  including  inaccuracies  in  modeling 
inputs  and  in  the  dispersion  model  itself.   Particulate  emission  rates  were 
generated  by  using  mine  design  parameters  estimated  by  the  BLM,  which  may 
not  be  the  actual  values  used  by  the  mine  developers.   Emissions  were  also 
calculated  based  primarily  on  empirical  emission  factors  developed  for 
surface  coal  mines  located  in  other  western  states  (Wyoming,  Colorado  and 
Montana) ;  hence,  their  applicability  to  coal  mines  in  the  San  Juan  Coal 
Region  is  assumed  but  has  not  been  validated. 
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Accuracy  of  modeling  results  is  also  affected  by  the  inherent  limita- 
tions of  the  CEMQC  model.   The  CDMQC  model  has  not  been  thoroughly  validated 
for  air  quality  assessment  of  coal  mine  development.   However,  it  is  generally 
accepted  that  its  predictions  of  annual  average  concentrations  are  accurate 
within  a  factor  of  two.   Its  predictions  of  24-hour  impacts  may  be  less 
accurate,  since  they  are  based  on  a  statistical  relationship  developed  for 
urban  areas.   The  statistical  procedure  also  assumes  that  the  modeled 
pollutant  has  a  lognormal  distribution  for  all  averaging  times.   More  realistic 
24-hour  impacts  can  only  be  predicted  by  using  a  short-term  dispersion  model 
and  appropriate  24-hour  meteorological  scenarios,  xhe  CDMQC  model  was 
originally  developed  in  an  urban  area  and  was  not  modified  for  use  in  a  rural 
scenario. 
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FIGURE  1   SAN  JUAN  BASIN  COAL  REGION  STUDY  AREA 
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TABLE  3 


TSP 

EMISSIONS  BY 

ALTERNATIVE 

Mine 

Alternative  Number 

Number 

1 

2 

3 

4 

5_ 

1 

0. 

141.00 

0.00 

141.00 

141.00 

2 

0. 

0.00 

0.00 

118.22 

118.22 

3 

0. 

0.00 

0.00 

0.00 

3174.57 

4 

0. 

0.00 

0.00 

0.00 

372.15 

5 

0. 

0.00 

0.00 

215.09 

215.09 

6 

0. 

0.00 

0.00 

615.99 

615.99 

7 

0. 

0.00 

0.00 

0.00 

2753.17 

8 

0. 

0.00 

673.28 

673.28 

673.28 

9 

0. 

0.00 

3682.30 

3682.30 

3682.30 

10 

0. 

0.00 

3838.31 

3838.31 

3838.31 

11 

0. 

0.00 

1979.73 

1979.73 

1979.73 

12 

0. 

2198.28 

2198.28 

2198.28 

2198.28 

13 

0. 

0.00 

0.00 

0.00 

368.9? 

14 

0. 

0.00 

0.00 

0.00 

4735.83 

15 

0. 

0.00 

0.00 

0.00 

305.70 

16 

234. 

279.35 

234. 

1763.62 

1763.62 

17 

1120. 

1120.07 

1120. 

1120.07 

1120.07 

18 

940. 

940. 

940. 

940. 

940. 

19 

489. 

759.06 

759.06 

759.06 

759.06 

20 

759. 

759. 

759. 

759. 

759. 

^5^2        6196       16183     18803      30514 


Emissions  in  tons  per  year 
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APPENDIX  H 

IN  BCPLY  RtrCK  TO 

United  States  Department  of  the  Interior  ^^^° 

BUREAU  OF   LAND  MANAGEMENT 

P.O.  BOX  568 
FARMINGTON.  NEW  MEXICO  87401 


CERTIFIED-RECEIPT  REQUESTED 


Dear  Surface  Owner: 

The  Bureau  of  Land  Management  has  completed  Its  land  use  planning  for  the  area 
and  is  initiating  actions  necessary  to  consider  issuing  new  competitive  coal 
leases.   These  actions  include  tract  delineation  in  conjunction  with  the  U.  S. 
Geological  Survey,  Site  Specific  Analysis  and  the  San  Juan  River  Regional  Coal 
Environmental  Impact  Statement. 

Our  review  of  Federal  and  State  records  show  that  you  own  the  surface  over  the 
following  lands  in  which  the  United  States  has  retained  ownership  of  the 
mineral  estate  including  the  coal  in  and  under  the  land: 


You  may  meet  qualifications  under  section  714  of  the  Surface  Mining  Control 
and  Reclamation  Act  of  1977  (30  U.S.C.  1304)  to  be  classed  as  a  "surface 
owner."  We  would  be  happy  to  meet  with  you  to  discuss  these  qualifications. 
If  you  qualify,  this  classification  gives  you  certain  types  of  protection. 
Under  current  law,  the  Department  cannot  issue  a  new  competitive  lease  and 
authorize  a  company  to  surface  mine  federal  coal  under  your  land  without  your 
permission.   The  Department  may  be  proposing  to  lease  the  coal  under  your  land 
in  the  near  future. 

The  purpose  of  this  letter  is  to  consult  with  you  and  to  give  you  a  chance  to 

tell  us  whether  you  would  favor  or  oppose  leasing  of  coal  under  your  land.   To 

assist  you  in  understanding  this  process,  I  would  like  to  tell  you  what  your 
views  will  do  and  what  they  will  not  do. 

(1)  If  you  are  in  favor  of  leasing,  you  are  not  bound  by  that  decision  and  you 
may  still,  at  a  later  date,  withhold  your  permission  to  leasing  and  prevent 
the  Department  from  issuing  a  lease  for  the  coal  in  these  lands.   However,  if 
you  have  already  given  your  written  consent  for  surface  coal  mining  on  your 
land  you  may  have  lost  the  right  to  withhold  your  consent  at  a  later  date. 

(2)  If  you  express  a  preference  against  the  Department's  issuing  a  lease  for 
coal  under  your  land,  the  Department  may  or  may  not  eliminate  that  land  from 
further  consideration  for  development.   If  at  a  later  date  you  change  your 
mind  and  favor  leasing,  the  Department  may  reconsider  whether  the  coal  under 
your  land  should  be  leased. 
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(3)  Even  if  you  are  in  favor  of  leasing,  the  Department  is  under  no  obligation 
to  offer  the  coal  under  your  land  for  lease.   The  Department  may  decide  that 
the  lands  should  not  be  offered  because  of  environmental  problems.   It  may 
decide  that  other  lands  contain  better  coal  and  should  be  developed  before  the 
coal  under  your  land.   It  may  also  decide  that  there  is  no  need  to  lease  that 
coal  because  other  lands  are  already  available  for  mining.   The  general 
question  whether  new  coal  leasing  is  needed  on  a  national  basis  is  now  being 
studied  by  the  Department. 

I,  or  a  member  of  ray  staff,  would  be  happy  to  talk  with  you  if  you  have  any 
questions  about  this  letter.   Please  feel  free  to  call  us.   Your  response  to 
this  letter  is  an  important  part  of  the  leasing  process  and  I  want  you  to 
understand  it  completely. 

Sincerely  yours, 


Richard  T.  Watts 
Acting  Area  Manager 


Enclosure 
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United  States  Department  of  the  Interior 

BUREAU  OF  LAND   MANAGEMENT 

P.O.  BOX  568 
FARMINGTON,  NEW  MEXICO  87401 


IN  KEFLY  REFER  TO 

3120 


CERTIFIED-RECEIPT  REQUESTED 


Dear  Surface  Owner: 

The  Bureau  of  Land  Management  has  completed  Its  land  use  planning  for  the  area 
and  is  initiating  actions  necessary  to  consider  issuing  new  competitive  coal 
leases.   These  actions  include  tract  delineation  in  conjunction  with  the  U.  S. 
Geological  Survey,  Site  Specific  Analysis  and  the  San  Juan  River  Regional  Coal 
Environmental  Impact  Statement. 

Our  review  of  Federal  and  State  records  show  that  you  own  the  surface  over  the 
following  lands  in  which  the  United  States  has  retained  ownership  of  the 
mineral  estate  including  the  coal  in  and  under  the  land: 


You  may  meet  qualifications  under  section  714  of  the  Surface  Mining  Control 
and  Reclamation  Act  of  1977  (30  U.S.C.  1304)  to  be  classed  as  a  "surface 
owner."  We  would  be  happy  to  meet  with  you  to  discuss  these  qualifications. 
If  you  qualify,  this  classification  gives  you  certain  types  of  protection. 
Under  current  law,  the  Department  cannot  issue  a  new  competitive  lease  and 
authorize  a  company  to  surface  mine  federal  coal  under  your  land  without  your 
permission.   The  Department  may  be  proposing  to  lease  the  coal  under  your  land 
in  the  near  future. 

The  purpose  of  this  letter  is  to  consult  with  you  and  to  give  you  a  chance  to 
tell  us  whether  you  would  favor  or  oppose  leasing  of  coal  under  your  land.   To 
assist  you  in  understanding  this  process,  I  would  like  to  tell  you  what  your 
views  will  do  and  what  they  will  not  do. 

(1)  If  you  are  in  favor  of  leasing,  you  are  not  bound  by  that  decision  and  you 
may  still,  at  a  later  date,  withhold  your  permission  to  leasing  and  prevent 
the  Department  from  issuing  a  lease  for  the  coal  in  these  lands.   However,  if 
you  have  already  given  your  written  consent  for  surface  coal  mining  on  your 
land  you  may  have  lost  the  right  to  withhold  your  consent  at  a  later  date. 

(2)  If  you  express  a  preference  against  the  Department's  issuing  a  lease  for 
coal  under  your  land,  the  Department  may  or  may  not  eliminate  that  land  from 
further  consideration  for  development.   If  at  a  later  date  you  change  your 
mind  and  favor  leasing,  the  Department  may  reconsider  whether  the  coal  under 
your  land  should  be  leased. 
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(3)  Even  if  you  are  in  favor  of  leasing,  the  Department  is  under  no  obligation 
to  offer  the  coal  under  your  land  for  lease.  The  Department  may  decide  ttiat 
the  Icinds  should  not  be  offered  because  of  environmental  problems.  It  may 
decide  that  other  lands  contain  better  coal  and  should  be  developed  before  thq. 
coal  under  your  land.  It  may  also  decide  that  there  is  no  need  to  lease  that 
question  v/hether  new  coal  leasing  is  needed  on  a  national  basis  is  now  being 
studied  by  the  Department. 

It  would  be  most  helpful  if  you  could  return  your  res|X)nse  to  this  request  on 
the  attached  form  as  soon  as  possible  or  within  the  next  30  days. 

Our  Navajo  Blil  personnel,  Danny  Charlie  and  Pauline  McCauley  are  working  with 
this  consultation  and  you  can  contact  than  at  325-3581,  Farmington  Resource 
Area  office. 

Mrs.  McCauley  will  be  at  the  following  location  to  explain  this  letter  and 
answer  any  questions  in  reference  to  this  letter. 

Crownpoint  BIA  Conference  Room,  August  5,  1982,  8:00  a.m.  to  3:00  p.m. 

I,  or  a  member  of  rriy  staff,  would  be  happy  to  talk  with  you  if  you  have  any 
questions  about  this  letter.  Please  feel  free  to  call  us.  Your  response  to 
this  letter  is  an  important  part  of  the  leasing  process  and  I  want  you  to 
understand  it  completely.  We  have  enclosed  a  brochure  on  the  rights  of 
surface  owners  over  Federal  coal  for  your  infonnation. 

Sincerely  yours. 


Enclosure 


Richard  T.  Watts 
Acting  Area  Manager 
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GLOSSARY 


ACRE-FOOT.  The  volume  of  water  that  would  cover  one  acre  to  a  depth  of  one 
foot.  It  is  equivalent  to  43,560  cubic  feet. 

ACTIVITY  OCCASIONS.  One  person  participating  in  one  recreation  activity  during 
12  or  more  hours  of  one  day. 

ALKALI  SOIL.  A  soil  with  a  high  degree  of  alkalinity  (pht  of  8.5  or  higher)  or 
with  a  high  exchangeable  sodium  content  215  percent  or  more  of  the  exchange 
capacity),  or  both.  A  soil  that  contains  sufficient  alkali  sodium  to 
interfer  with  the  growth  of  most  plants. 

ALLUVIUM.  Clay,  silt,  sand,  gravel,  or  other  materials  transported  by  flowing 
water  and  deposited  in  comparatively  recent  geologic  time  sorted  or 
sanisorted  sediments  in  riverbeds,  estuaries,  and  flood  plains,  on  lakes, 
shores,  and  in  fans  at  the  base  of  mountain  slopes. 

AUM.  Animal  Unit  Month  -  The  amount  of  forage  necessary  for  the  sustenance  of 
one  cow  or  its  equivalent  for  a  period  of  one  month. 

AQUIFER .  A  geologic  unit  v^ich  contains  water  and  which  is  permeable  enough  to 
trananit  that  water  to  wells  and  springs.  A  bedrock  aquifer  consists  of 
consolidated  rock;  an  alluvial  aquifer  consists  of  unconsolidated 
valley-fill  deposits 

AREA  OF  CRITICAL  ENVIRONMENTAL  CONCERN  (ACEC).  An  area  within  the  public  lands 
where  special  management  attention  is  required  (when  such  areas  are 
developed  or  used,  or  where  no  development  is  required)  to  protect  the  area 
and  prevent  irreparable  damage  to  important  wilderness,  cultural, 
recreational,  paleontological,  or  scenic  values,  fish  and  wildlife 
resources,  or  other  natural  systons  or  processes,  or  to  protect  life  and 
safety  fran  natural  hazards. 

ARTESIAN  CONDITIONS.  Ground  water  which  is  under  sufficient  pressure  (always 
greater  than  atmospheric)  to  rise  above  the  top  of  the  aquifer  vtien   tapped 
by  a  well.  Ihis  ground  water  does  not  necessarily  rise  to  or  above  the 
land  surface.  A  flowing  artesian  well  flows  at  the  land  surface.  Artesian 
is  synonymons  with  confined. 

ASSOCIATED  (SOIL).  A  group  of  soils  geographically  associated  in  a 

characteristics  repeating  pattern  and  defined  and  delineated  as  a  single 
map  unit. 

AVAILABLE  WATER.  The  portion  of  water  in  a  soil  that  can  be  readily  absorbed  by 
plant  roots. 

AVAILABLE  WATER  CAPACITY.  The  capacity  of  soils  to  hold  water  available  for  use 
by  most  plants.  It  is  commonly  defined  as  the  difference  between  the 
amount  of  soil  water  at  field  moisture  capacity  and  the  amount  at  wilting 
point.  It  is  canmonly  expressed  as  inches  of  water  per  inch  of  soil. 
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BADLANDS.  Steep  or  very  steep,  commonly  nonstony  barren  land  dissected  by  many 
intennittent  drainage  channels.  Badland  is  most  common  in  sonLarid  and 
arid  regions  where  streams  are  entrenched  in  soft  geological  material. 
Local  relief  generally  ranges  from  25  to  500  feet.  Runoff  potential  is 
very  high,  and  geologic  erosion  is  active. 

BEDROCK.  The  solid  rock  that  under  lies  the  soil  and  other  unconsolidated 
material  or  that  is  exposed  at  the  surface. 

BIOTA.  All  the  microorganism,  fauna  and  flora  associated  within  a  given 
environment. 

BLOWN-OUT  LATJD.  Areas  from  which  all  or  almost  all  of  the  soil  and  soil 

material  has  been  ranoved  by  wind  erosion.  A  miscellaneous  land  type. 

BRITISH  THEra4AL  UNIT  (Btu).  The  quantity  of  heat  required  to  raise  the 

temperature  of  one  pound  of  water  one  degree  Fahrenheit  at  or  near  39.2 
degrees  Fahrenheit. 

BROWN  SOILS.  A  great  soil  group  of  the  tonperate  to  coal  arid  regions,  composed 
of  soils  with  a  brown  surface  and  a  light-colored  transitional  subsurface 
horizon.  They  develop  under  short  grasses. 

BULK  DENSITY  (SOIL).  The  mass  of  dry  soil  per  unit  bulk  volume  including  the 
air  space. 

CHACOAN  OUTLIERS.  More  than  70  prehistoric  pueblo  communities  connected  by  a 

system  of  roads  and  visual  communication  into  a  sophisticated  socioeconomic 
complex  centering  on  the  Chaco  Culture  National  Historical  Park  (ca.  A.D. 
828-1178). 

CLINKER.  Romants  of  burned  coal. 

COARSE-TEXIURED  SOIL.  Sand  or  loamy  sand. 

COLLUVIUM.  Soil  material  or  rock  fragments,  or  both,  moved  by  creep,  slide,  or 
local  wash  and  deposited  at  the  bases  of  steep  slopes. 

COfCONENT.  The  assemblage  of  artifacts  left  by  each  of  two  or  more  cultural 
groups  using  a  single  site  at  different  periods. 

CONDENSATE.  A  liquid  obtained  by  condensation  of  a  gas  or  vapor. 

CRETACEOUS.  Period  of  geologic  time  known  as  the  "Age  of  the  Dinosaurs",  130-63 
m.y. 

DECLARED  UNDERGROUND  WAIER  BASIN.  An  area  in  New  Mexico  declared  by  the  State 
Engineer  when  he  feels  that  management  controls  of  ground  water  are 
necessary. 

EOLIAN  SOIL  MTERIAL.  Earthy  parent  material  accumulated  through  wind  action; 
commonly  refers  to  sandy  material  in  dunes  or  to  loess  in  blankets  on  the 
surface. 
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EPHEMERAL  STREAM.  A  stream  tliat  flows  only  in  response  to  a  storm. 

EROSION .  The  wearing  away  of  the  land  surface  by  water,  wind,  ice,  or  other 
geologic  agents  and  by  such  processes  as  gravitaticnal  creep. 

EXCHANGE  CAPACITY.  Ihe  capacity  of  a  soil  to  exchange  ions  as  measured  by  the 
quantity  of  exchangeable  ions  in  that  soil. 

FACIES .  The  aspect  belonging  to  a  geologic  unit  of  sedimentation,  including 
mineral  composition,  type  of  bedding,  fossil  content,  etc.;  also  a 
stratigraphic  body  as  distinguished  fron  other  bodies  of  differing 
appearance  or  conposition. 

FERTILITY  (SOIL).  The  quality  that  enables  a  soil  to  provide  plant  nutrients, 
in  adequate  amounts  and  in  proper  balance,  for  the  growth  of  specified 
plants  when  light,  moisture,  tonperature,  tilth,  and  other  growth  factors 
are  favorable 

FINE  TEXTURED.  Sandy  clay,  silky  clay,  and  clay. 

FLOODPLAIN .  A  strip  of  relatively  flat  alluvium  that  borders  a  stream  and  is 
subject  to  repeated  flooding. 

FLUVIAL.  Of  or  pertaining  to  a  river  or  rivers.  Produced  by  the  action  of  a 
stream  or  river. 

GROUND-WATER  DISCHARGE.  The  process  of  depletion  of  ground  water  from  an 
aquifer. 

GROUND-WATER  FLOW.  The  movanent  of  ground  water  within  an  aquifer. 

GROUND-WATER  RECHARGE.  The  process  of  replenishing  ground  water  in  an  aquifer. 

HOMESTEAD.   Usually  640  acres  of  public  land  obtained  by  an  individual  filing 
for  title  in  accordance  with  hanestead  laws  administered  by  the  BLM.  An 
individual  must  have  resided  on  the  land  and  constructed  a  certain  number 
of  improvanents  to  obtain  title.  Title  to  Indians  qualified  for  homesteads 
was  usually  issued  as  a  Trust  Patent.  A  Trust  Patent  is  issued  in  the  name 
of  an  individual  Indian,  but  the  land  is  held  in  trust  by  the  United  State 
and  administered  by  the  BIA. 

HORIZON  (SOILS) .  A  layer  of  soil,  approximately  paralled  to  the  surface,  having 
distinct  characteristics  produced  by  soil- forming  processes. 

INDIAN  ALLOTMENT.  The  act  of  February  8,  1887  made  provision  for  Indians  not 
living  upon  a  reservation  or  for  whose  tribe  a  reservation  had  not  been 
provided.  Indians  settled  upon  public  land  not  otherwise  taken  were 
entitled  upon  application  to  have  land  allotted  to  them.  Allotment  titles 
were  issued  under  Trust  Patent. 

INFILTRATION.  The  downward  entry  of  water  into  the  soil. 

INFILTRATION  RATE.  A  soil  characteristic  determining  or  describing  the  maximum 
rate  at  which  water  can  enter  the  soil  under  specified  conditions, 
including  the  presence  of  an  excess  of  water. 
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IMMATURE  SOIL.  A  soil  with  indistinct  or  only  slightly  developed  horizons 

because  of  the  relatively  short  time  it  has  been  subjected  to  the  various 
soil-forming  processes. 

INA/ENTORY.  A  descriptive  listing  and  documentation,  including  photographs  and 
maps,  of  cultural  resources;  included  are  the  processes  of  locating, 
identifying,  and  recording  sites,  structures,  buildings,  objects,  and 
districts  through  library  area  archival  research,  information  from  persons 
knowledgeable  about  cultural  resources  and  varying  levels  of  intensity  of 
on-the-ground  field  surveys. 

LENTICULAR.  Having  the  shape  of  a  double-convex  lens. 

MONOCLINE.  A  geologic  structure  (series  of  strata)  dipping  only  in  one 
direction. 

NATIONAL  REGISTER  OF  HISTORIC  PLACES.  The  official  list,  establish  by  the 
Historic  Preservation  Act  of  I966,  of  the  nation's  cultural  resources 
worthy  of  preservation.  The  Register  lists  archaeological,  historic,  and 
architectural  properties  (i.e.,  districts,  sites,  buildings,  structures, 
and  objects)  nominated  for  their  local.  State  or  national  significance  by 
State  and/or  Federal  agencies  and  approved  by  the  National  Register  staff. 

NATIONAL  REGISTER  QUALITY.  Those  cultural  resource  properties  which  meet  the 

"National  Register  criteria  and  have  been  determined  eligible  for  ncmination 
to  the  National  Register  of  Historic  Places  by  virture  of  their  local. 
State,  or  national  significance. 

NAVAJO.  The  largest  Indian  tribe  in  the  United  States.  Entering  the  southwest 
ca.  A.D.  1500  as  nonadic  hunter/gatherers,  by  A.D.  I696  the  Navajo  had 
turned  to  the  herding/gardening  economy  practice  by  many  tribal  members 
today. 

OUTCROP.  Ihat  part  of  a  geologic  formation  or  structure  that  appears  at  the 
surface  of  the  earth. 

OVERBURDEN.  Unconsolidated  rock  material  overlying  a  mineral  deposit  and  which 
must  be  removed  prior  to  mining. 

PARENT  MATERIAL.  The  unconsolidated  organic  and  mineral  material  in  which  soil 
forms. 

PERMEABILITY  (SOIL).  The  ease  with  which  gases,  liquids,  or  plant  roots 
penetrate  or  pass  through  a  bulk  mass  of  soil  or  a  layer  of  soil. 

P.L.O.  2198  LANDS.  Public  danain  lands  originally  granted  to  the  railroad.  In 
1921  these  lands  were  reconveyed  back  to  the  federal  goverrment  and  other 
lands  selected  by  the  railroad  in  an  attempt  to  consolidate  railroad  grant 
and  Indian  lands  into  solid  blocks  of  holdings.  Under  Public  Land  Order 
2198  these  reconveyed  lands  were  set  aside  for  Indian  use  and  placed  under 
the  administration  of  the  BIA.  The  BIA  issues  90-day  revocable  hanesite 
leases  on  2198  lands. 
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POROSITY.  The  amount  of  open  pore  space  in  a  consolidated  or  unconsolidated 
geologic  formation. 

PREFERENCE  RIGHT  LEASE  APPLICATION  (PRLA).  A  formal  request  made  to  the  BM  for 
a  non-competitive  coal  lease.  PRLAs  were  issued  by  the  Secretary  of  the 
Interior  in  the  San  Juan  Basin  between  1971  and  1973  to  the  holders  of 
prospecting  permits.  These  individuals  or  companies  were  required  to 
demonstrate  that,  during  the  period  of  the  permit,  they  had  discovered 
ccranercial  quantities  of  coal. 

PRODUCTIVITY  (SOIL).  The  capacity  of  a  soil  for  producing  a  specified  plant  or 
sequence  of  plants  under  a  specified  systan  of  management. 

PROFILE  (SOIL).  A  vertical  section  of  the  soil  extending  through  all  its 
horizon  and  into  the  parent  material. 

PROVENIENCE .  Source  of  origin  of  fossil  material  in  relation  to  the 
deposit ional  environment. 

PUBLIC  LANDS.  Lands  owned  by  the  United  States  and  managed  by  the  Department  of 
Interior,  Bureau  of  Land  Management. 

RANK.  A  coal  classification  based  on  the  degree  of  change  in  molecular 

structure  of  the  coal,  caused  by  great  heat  or  pressure  (metamorphism) . 
There  are  four  major  ranks.  The  lowest  rank,  lignite,  is  the  least 
metamorphosed  while  the  highest  rank,  anthracite,  is  the  most  highly 
metamorphosed.  Subbituminous  is  the  rank  just  above  lignite,  wiht 
bituminous  ranked  above  subbituminous.  Ranking  is  determined  by  the  number 
of  Btu's  in  one  pound  of  the  coal  being  classified.  The  letter  A,  B,  or  C 
after  a  rank  classification  is  a  subdivision  within  that  rank. 

REGRESSIVE.  Pertaining  to  a  retreat  or  contraction  of  the  sea  from  land  areas. 

RESIDUUM  (RESIDUAL  SOIL  MTERIAL).  Unconsolidated,  weathered,  or  partly 
weathered  mineral  material  that  accumulated  as  consolidated  rock 
disintegrated  in  place. 

RIVER  BASIN.  The  area  drained  by  a  river. 

ROUGH  BROKEN  LAND.  Land  with  very  steep  topography  and  numerous  intermittent 
drainage  channels  but  usually  covered  with  vegetation. 

RUNOFF.  The  precipitation  discharged  in  stream  channels  frcm  a  drainage  area. 

SALVAGE.  The  recovery  of  material  and  data  fron  an  affected  cultural  resource, 
prior  to  its  alteration  or  destruction,  through,  recordation  documentation, 
partial  or  total  excavation,  and  collection  for  analysis  and 
interpretation. 

SITE.  A  physical  location  utilized  by  human  beings  for  a  specific  purpose.  An 
archeological  site  is  identified  as  having  been  used  by  humans  in  the  past 
throu^  the  artifacts  that  remain. 
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SLICK  SPOTS,  anall  areas  that  are  slick  v^ien  wet,  due  to  a  high  content  of 
alkali  or  of  exchangeable  sodium. 

SLOPE.  The  inclination  of  the  land  surface  frcm  the  horizontal. 

SOIL.  A  natural,  three  dimensional  body  at  the  earth's  surface  that  is  capable 
of  supporting  plants  and  has  properties  resulting  from  the  intergrated 
effect  of  climate  and  living  matter  acting  on  earthy  parent  material,  as 
conditioned  by  relief  over  periods  of  time. 

SOIL  (organic  matter).  The  organic  fraction  of  the  soil  that  includes  plant  and 
animal  residues  at  various  stages  of  decomposition,  cells  and  tissues  of 
soil  organisms,  and  substances  synethesized  by  the  soil  population. 

SPECIFIC  CAPACITY.  The  rate  of  discharge  of  water  from  a  pumping  well  divided 
by  the  water-level  decline  within  the  well. 

SPOILS.  Waste  rock  material  generated  by  surface  mining. 

STRUCTURAL  BASIN.  A  roughly  bowl-shaped  depression  which  is  filled  with 

sedimentary  rocks.  A  structural  basin  owes  its  forei  to  tectonic  activity. 

STRUCTURE  (SOIL).  The  arrangement  of  primary  soil  particles  into  ccmpound 
particles  or  aggregates. 

SUBBITUMINOUS  COAL.  Coal  having  between  8,300  and  13,000  BTU  per  pound. 

SUBSOIL.  Technically,  the  B  horizon;  roughly  the  part  of  the  solum  below  plow 
depth. 

SUBSTRATUM.  The  part  of  the  soil  below  the  solum. 

SUBSURFACE  LAYER.  Technically,  A2  horizon. 

SURFACE  SOIL.  The  uppermost  part  of  the  soil,  ordinarily  moved  in  tillage,  or 
its  equivalent  in  unculturated  soils  and  ranging  in  depth  frcm  3  to  4 
inches  to  8  to  10. 

TEXTURE  (SOIL).  The  relative  proportions  of  sand,  silt,  and  clay  particles  in  a 
mass  of  soil. 

IRANSGRESSIVE .  Pertaining  to  a  spread  or  extension  of  the  sea  over  land  areas. 

TRANSMISSION  LOSS.  The  process  of  seepage  of  surface-water  flow  into  stream 
bed  deposits. 

TRANSMSSIVITY.  The  rate  at  which  ground  water  is  transmitted  through  a  unit 
width  of  aquifer  under  a  unit  hydraulic  gradient. 

UPLAND  ( GEOLOGY ) .  Land  at  a  higher  elevation,  in  general,  than  the  alluvial 
plain  or  stream  terrace;  land  above  the  lowlands  along  streams. 

VISITOR-DAY.  Twelve  visitor-hours,  which  may  be  aggregated  continuously, 

intennittently,  or  simultaneously  by  one  or  more  persons.  Visitor-days  may 
occur  either  as  recreation  visitor-days  or  as  non-recreation  visitor-days. 
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VQLATTTiF,.  Changing  readily  to  vapor. 

VRM  (VISUAL  RESOURCE  MANAGEMENT) .  The  system  by  which  the  Forest  Service  and 
BLM  classify  and  manage  the  visual  resource  of  public  lands  under  their 
respective  jurisdictions.  Based  on  their  scenic  qualities,  sensitivities, 
and  the  distances  from  v^ich  they  are  viewed,  the  lands  are  classified  into 
management  units. 

VRM  CLASS  I.  A  BLM  visual  resource  management  classification  that  allows  for 
natural  ecological  change  only. 

VRM  CLASS  11.  A  BLM  visual  resource  management  classification  that  allows  for 
management  activities  that  are  not  visually  evident. 

VRM  CLASS  III.  A  HM  visual  resource  management  classification  that  allows  for 
managanent  activities  to  be  visually  evident  but  subordinate  to  the 
landscape  character. 

VRM  CLASS  IV.  A  BLM  visual  resource  managanent  classification  that  allows  for 
management  activities  to  subordinate  the  landscape  character. 

VRM  CLASS  V.  A  BLM  visual  resource  managanent  classification  that  identifies 
areas  v^ere  manmade  disturbance  is  excessive  and  rehabilitation  is 
necessary. 

WATER  TABLE  CONDITIONS.  Ground  water  which  is  under  atmospheric  pressure.  This 
ground  water  does  not  rise  above  the  top  of  the  aquifer  when  tapped  by  a 
well.  Water  table  is  synonymous  with  unconfined. 

WEATHERING.  All  physical  and  chemical  changes  produced  in  rocks  or  other 
deposits  at  or  near  the  earth's  surface  by  atjnospheric  agents. 
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PLATE  1.    Projected  drawdowns  (in  feet) 
DRAFT  the  No  Action  Alternative. 

EXPLANATION 
^/d—     Decline  in  water  level,  in  feet.  Contour  Interval  is  variable. 

Outcrop  area.  Outcrops  shown  are  for  Jurassic  rocl<s 
(Layers  1  and  3),  Gallup  Sandstone  (Layer  5).  and 
Mesaverde  Group  above  the  Gallup  Sandstone 
(Layers  6  and  7). 

Area  where  drawdowns  may  cause  aquifer  conditions  to 
\     change  from  confined  to  unconfined  (effectively  increasing 
storage  by  a  factor  of  1000)  and  limit  further  drawdowns. 
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PLATE    2.      Maximum  differences  between  projected  draw- 
DRAFT  downs  (in  feet)  of  the  No  Action  Alternative 

and  each  of  the  other  Alternatives,  and  the 
Time  Periods  during  which  the  maximum 
differences  would  occur. 
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EXPLANATION 

Line  of  equal  maximum  difference  in  water-level  decline, 
/*°  in  feet,  between  No  Action  Alternative  and  other  Alternative. 

Contour  interval  is  variable. 

Example: 

At  Point  A  on  the  map  for  the  GaLLup 
Sandstone  (Layer  5)-Target  Alternative, 
the  maximum  difference  in  drawdown  between 

Alternative  would  be  between  10  and  30  feet 
and  would  occur  duriny  2026-30. 
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